No, 55: Vol 12, 


INSTITUTION OF PETROLEUM TECHNOLOGISTS. 


Tas Ninety-First General Meerine of the Institution was 
held at the Royal Society of Arte on Tuesday, February 9th, 
1926, Sir Thomas Holland (President) occupying the Chair. 


The Secretary read the names of those who had been elected 
since the last meeting, as follows :— 


Members.—Richard Henry Ames, Edwin Melhuish Bailey, 
F. Julius Fohs, Wallace E. Pratt, Paul Weaver, Alfred Wirth. 


Associate Members.—Arthur Riley Bowen, Alexander Elson, 
Edward Leadbetter Gray, William Johnson. 


Repwoop MepaL.—The President said that the Council had 
decided to award the Redwood Medal to Mr. C. H. Macarthy- 
Jones for his paper on “ Electricity Applied to the Winning of 
Crude Petroleum, with Special Reference to the Yenangyoung 
Field, Burmah.” The Students’ Medal had been won by Mr. 
Ernest Clark for his paper on “ Organic Theories of the Origin 
of Petroleum.” The Council had considered it advisable, when a 
paper by one of the Student Members was suitable for the Medal, 
that that paper should be read before a General Meeting of the 
Institution. 


ALTERATION oF By-Laws.—The President said the Council 
proposed to make certain suggestions for a revision of the By-laws. 
The question had been raised at different Annual Meetings. There 
were a certain number of changes which seemed to be desirable 
as a result of experience in the working of the Institution. Those 
alterations, before they could be made, must be read out at an 
Ordinary Meeting before being submitted to the Annual General 
Meeting. He asked the Secretary to read them so that the 
members might have time for full consideration, but the formal 
announcement would be made at the March Meeting. 


The Secretary then read the proposed modifications in the 
By-laws. 
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The following Paper was then read :— 


The Sulphur Compounds of Kimmeridge Shale Oil. 


By Freperick CHatiencer, D.Sc., Ph.D., F.1.C., Jou~n Hasvam, 
M.Sc., A.1.C. (late Dalton Scholar of the University of Manchester), 
RanDLeE JAMES BraMHALL, B.Sc., and James WALKDEN, M.Sc. 


Dr. Challenger, in introducing the paper, said he greatly 
appreciated the courtesy of the Council of the Institution in 
allowing him, though not a member of the Institution, the oppor- 
tunity of presenting his paper that evening. He would like to 
allude briefly to how he first came to take an interest in the problem. 
A year or so before the war, while he was on the staff of the Chemistry 
Department of the University of Birmingham, a course in organic 
chemistry, practical and theoretical, was planned for students 
who were engaged in studying for the degree or diploma in petroleum 
mining. This was done in collaboration with Prof. P. F. Frankland 
F.R.S., and Dr. C. K. Tinkler, and in consultation with Sir John 
Cadman. During various conversations which he had with 
members of the Mining Department at that time he was frequently 
told about the Kimmeridge shale-oil and the difficulty of rendering 
it suitable for future use, and still more about the fact that nothing 
was known concerning the nature of the compounds present. 
This was confirmed by various standard sources of information 
which he consulted. He then decided that whenever an opportunity 
should offer itself he would investigate the subject. The oppor- 
tunity did not arrive for several years, but at the beginning of 
1923 the investigation described in the paper was commenced. 


The technical literature contains many references to the diffi- 
culty experienced in removing the sulphur compounds which are 
present in the crude Kimmeridge shale oil of Dorset. 

So far as the authors are aware the numerous attempts to reduce 
the percentage of this undesirable element have been made without 
any knowledge as to the mode of combination of the sulphur. 
Although there is much to be said in explanation of this mode of 
procedure, it can hardly be considered as the one most likely to 
lead to satisfactory results. 

The considerable success which was achieved in the removal 
of sulphur compounds from American petroleum long before their 
constitution was established is, as is well known, due to two main 
reasons. First, to the stable, saturated character of most of the 
hydrocarbons of which American petroleum is composed, and their 
consequent stability towards sulphuric acid. Second, to the 
relatively small content of sulphur compounds exhibited by most 
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American oils and by petroleums in general. The sulphur com- 
pounds of these oils are soluble in concentrated sulphuric acid 
probably, as would appear from the work of Mabery and of Thierry 
(B2,4,7,16), without chemical change since on dilution of the 
“acid sludge’ they may be recovered. 

In the case of shale oils the high percentage of unsaturated 
hydrocarbons greatly increases the loss during refining, since these 
compounds are readily soluble in sulphuric acid forming acid 
sulphuric esters, which are in many cases stable in presence of 
water and are subsequently lost. It has been shown by Heusler (C2) 
that neutral esters of sulphuric acid SO, (OC,H,,;,). may be 
formed and under certain conditions may remain in the oil, actually 
causing an increase in its sulphur content. The elimination of 
sulphur dioxide, which is occasionally observed on distillation of 
“refined ” oils, is probably due to the decomposition of these 
dialkyl sulphates (see also Br and B6). 

During the late war various papers dealing with the difficult prob- 
lem of sulphur in shale oil were read before the Institution of Petro- 
leum Technologists, and opinions were expressed by the authors, 
or by those who took part in the discussion, as to the nature of the 
sulphur compounds present. Owing, perhaps, to the exigencies 
of the situation at that time, no experimental evidence was sub- 
mitted, and since then no further communications have been made 
on the subject. In his book entitled ‘ Non-Benzenoid Hydro- 
carbons ” (1922), Dr. B. T. Brooks, a fellow-student of one of the 
authors at the University of Géttingen, states that nothing is 
known as to the nature of the sulphur compounds of shale oil. 

In the autumn of 1922 one of the present authors decided to 
attempt, not the desulphurisation of Dorset shale oil either on a 
laboratory or an industrial scale, but rather the identification of 
the sulphur compounds and their characterisation in the form of - 
easily recognised derivatives. We are greatly indebted to the 
kindness of Mr. W. Hardy Manfield, who supplied us, through the 
Fusion Corporation of Middlewich, with several gallons of crude 
Dorset: oil. 

Before describing the chief results obtained in this investigation, 
it may be useful to indicate briefly the experience gained by other 
workers on the sulphur compounds of mineral oils up to the end 
of 1922. It will then be seen that the information actually accumu- 
lated was very considerable, and that, without any experimental 
work whatever, a survey of the literature would have yielded 
perhaps not definite conclusions, but certainly strong indications 
as to the nature of the sulphur compounds. It is, of course, 
obvious that the study of sulphur derivatives in coal tar must 
have a close bearing on the composition of those in shale oil. 

12 
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The work of Victor Meyer (C1) established the presence of 
thiophen (1), and of its homologues in coal tar about 1885, while 
between 1891 and 1906 Mabery (B2,3,4,7) conducted extensive 
researches on the sulphur compounds of various American petro- 
leums. He established, first of all, that dialkyl sulphides from 
methyl to butyl (2, 3) were present in the crude oil and in the 
sulphuric acid sludge produced during refinery treatment. Canadian 
oil yielded a series of compounds of the general formula C,H,,S, 
which Mabery designated as thiophanes. These compounds gave 
sulphones (C,H,,SO,) on oxidation, and combined with ethy! 
iodide to form sulphonium iodides C,H,,S-C,H,I. With mercuric 
chloride additive products were formed, but were not obtained 
in a condition suitable for analysis. 

Although a whole series of these sulphides and the corresponding 
sulphones was prepared, their chemical constitution remained 
undecided. Their properties closely resembled those of the 
alkyl sulphides, but their physical properties were different, while 
their whole behaviour was entirely opposed to that of the true 
thiophen compounds. 

Mabery considered them to be derivatives of polymethylene 
sulphides. It was not completely proved, however, that the 
tetrahydrothiophen or thiophane ring (4), or any ring system 
was present in any of these compounds, of which the lowest boiled 
at 125-130° and the highest at 290-295°. Some of them probably 
contained pentamethylene- and hexamethylene sulphide rings, or 
even open chain systems.* 

This being the case, the use of the term thiophanes to designate 
a class of compounds of entirely unknown structure was perhaps 
somewhat unfortunate, but at that time much less was known 
concerning the properties and modes of characterisation of hetero- 
cyclic systems, and even at present the complete identification of 
all Mabery’s compounds would probably involve years of work. 

The recent syntheses effected by von Braun and Triimpler 
and by Grischkewitsch-Trochimovski (H4, H6) have again drawn 
attention to Mabery’s conclusion that his thiophanes consisted of 
saturated ring systems containing sulphur. 

These authors have synthesised trimethylene-, tetramethylene- (5) 
and hexamethylene sulphides, and many of their mono- and 
dimethy! derivatives (6), and have shown that as regards formation 
of mercuric chlorides, methiodides and (frequently liquid) sulphones, 
they closely resemble Mabery’s thiophanes, of which, however, the 
simplest member contained six atoms of carbon. 

In this connexion attention should be drawn to the work of 
Thierry (B16), erm in December, 1925, who isolated methyl 


* See discussion. 
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ethyl sulphide, tetrahydrothiophen and pentamethylene sulphide 
from a sulphuric acid sludge from Persian petroleum. These com- 
pounds were characterised as additive products with mercuric salts, 
or with methy/ iodide, or as the sulphone (7). Thierry is continuing 
the research, and his results are particularly interesting as a corollary 
to those of Mabery* and to those described in this communication. 
it may be added that early in 1925 Birch and Norris (B15) isolated 
various aliphatic mercaptans from a low-boiling fraction of Persian 


petroleuni. 

Returning to a chronological survey of the subject, the detection 
by Boes (E2) of thionaphthen (8) in lignite tar oil, and of diphenylene 
sulphide (9) in coal tar, is of considerable interest, although pub- 
lished in a very inaccessible journal. The isolation of thiophen 
derivatives indicates the close relation existing between lignite- 
and coal tar- oils. 

In 1917-18, Meyer and Meyer (G6) showed that. under conditions 
possibly comparable with those existing in coal, shale or lignite 
retorts, the interaction of acetylene and hydrogen sulphide gave 
rise to many derivatives of thiophen, such as thionaphthen (8) 
and thiophthen (10). In the course of a somewhat similar investiga- 
tion, Steinkopf (G8), from the products of the action of acetylene 
on pyrites, isolated thiophen and various methyl-, dimethyl- and 
ethyl-derivatives, several of which have been observed during the 
course Of this research. 

This being the case, it was not surprising that between 1915-19 
Scheibler (A8) came to the conclusion that shale oils from the 

and from the south of France contained derivatives of 
thiophen. His purification of the oils, involving repeated treat- 
ments with sodium or sodamide, and with magnesium methyl 
iodide seems unnecessarily complex, but he finally obtained frac- 
tions rich in sulphur which combined with mercuric chloride. 
From one of these fractions by treatment with acetyl chloride and 
aluminium chloride, he obtained a ketone containing sulphur. 
Analysis of the somicarbazone (11) indicated the possible presence 
of a propylthiophen methyl ketone (12), though the analyses 
agreed equally well with a methyl ketone derived from a trimethyl- 
or @ methylethylthiophen. This established for the first time 
the presence of a thiophen derivative in a shale oil. 

About the same time Weissgerber and Kriiber (C8) isolated 
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In 1923 Pfaff and Kreutzer (E3) established the presence of 
2-methylthiophen in a fraction of lignite tar oil by a method 
analogous to that employed by Scheibler. On treatment of the 
fraction with phosphorus pentoxide and acetyl! chloride the resulting 
methylacetothienone (13) was analysed in the form of its pheny!- 
hydrazone. 

In this connexion it may be mentioned that various authors 
(E3, D4) have referred to the fact that the presence of a large 
amount of unsaturated hydrocarbons interferes with the detection 
of thiophen derivatives by the indophenin reaction (isatin and 
sulphuric acid). This has been confirmed by the present authors, 
and may be responsible for various statements as to the absence 
of thiophen compounds from mineral oils. 

In commencing the investigation it was decided to pay special 
attention to that portion of Kimmeridge oil which was volatile in 
steam, especially as the crude oil contained a certain amount of 
mineral matter (compare Marcusson and Picard, A20) which might 
be expected to facilitate decomposition during distillation under 
ordinary conditions. Up to the present there has been no occasion 
for the ordinary distillation of the crude oil, except on a very 
small scale. 

About 30 per cent. of the oil was volatile with steam, and during 
this operation some hydrogen sulphide was evolved. When no 
more oil came over it was separated, and amines, phenols and 
traces of ketones removed by successive treatment with dilute 
hydrochloric acid (1:3), sodium hydroxide (10 per cent.) and 
saturated sodium hydrogen sulphite. Mr. J. J. R. A. Jinks and 
one of us have shown that this treatment does not affect the sulphur 
content of the oil (A22). The product thus purified was dried 
over sodium sulphate and distilled at atmospheric pressure until the 
temperature reached 180°, when the distillate was submitted to 
repeated fractionation at atmospheric pressure with an efficient 
column. The product of b.p. above 180° was similarly fractionated 
at 27 m.m. No sign of decomposition was observed below 180° 
and even the fractions boiling considerably higher than 200° 
could be distilled once or twice at atmospheric pressure without 
appreciable alteration. This behaviour is in marked contrast 
to that exhibited by the original crude oil when similarly distilled. 
Under such conditions hydrogen sulphide is evolved continuously. 
This would appear to be due to the decomposition of the high- 
boiling ingredients which are absent from the oil which has been 
distilled in steam. 

The residue which was non-volatile in steam was extracted with 
ether, whereby a considerable amount of a black solid containing 
about 50 per cent. of mineral matter was removed, and the solvent 
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evaporated Up to the present this high boiling residue has 
received very little attention. The less volatile portion loses 
hydrogen sulphide even in vacuo, and only relatively very small 
quantities of wax-like solid m.p. 62-63°, which is free from sulphur, 
separate from the distillate. The isolation of a substance of 
similar m.p. is referred to by Blackburn (J. Inst. Pet. Tech., 
1924, 10, 175 Abs.). 

The following fractions of the oil have been investigated up 


to the present :— 
(i) —93°, (ii) 109°—117°, (iii) 117°—126°, (iv) 132°—140°, 
(v) 158°—167°, (vi) 106—115/e7mm., (vii) 115—140/e7mm. 


From (i) thiophen has been obtained in very small amount in 
the form of its mercurichloride (14) and recognised by m.p., mixed 
m.p. and the indophenin reaction. In the case of (ii) a considerable 
amount of pure 2-methylthiophen has been obtained (15). On 
treatment of the fraction with mercuric acetate solution this is 
precipitated in union with the mercury salt, while the unsaturated 
hydrocarbons are mostly oxidised, giving rise to much mercurous 
acetate which constitutes a very large proportion of the deposit. 

The nature of the oxidation products has not yet been deter- 
mined. Much remains to be known concerning the action of 
mercuric acetate on unsaturated hydrocarbons. 

On decomposing the mercuric acetate compound with hydro- 
chloric acid, fairly pure 2-methylthiophen (15) was obtained. 
This was converted to the mercurichloride, which was purified by 
crystallisation (m.p. and mixed m.p.) and decomposed by hydro- 
chloric acid yielding pure 2-methylthiophen. Its identity was 
established by analysis, by its physical properties, and by the 
formation and mixed m.p. determinations of the corresponding 
dithienyl derivative (16, analysis) and mercuribromide (17), and 
by the m.p. and analysis of the tribromo-compound. 

By similar methods the presence of 2-ethylthiophen (18) and of 
2: 3-dimethylthiophen (2: 3-thioxen) (19) has been established 
in the fraction of b.p. 132-140°. These products were isolated as 
mercurichlorides and checked by analysis and by conversion to 
the corresponding thiocyanates. Both these thiophen homologues 
were detected by Steinkopf (F,) in the tar obtained by the action 
of acetylene on pyrites. 

The fraction 158-167° has yielded, on similar treatment and 
fractionation of the oil regenerated from the mercuric acetate 
compound, a mercurichloride which, from its analysis, appears 
to be derived from a propyl-, a methylethyl- or a trimethyl-deriva- 
tive of thiophen. Owing to our present scanty knowledge of such 
derivatives the product has not yet been completely identified. 
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From the fraction b.p. 105-115° at 27 m.m. naphthalene and 
thionaphthen (8) have been obtained, by the successive use of 
picric acid and mercuric acetate, and characterised by means of 
the picrate and the sulphone respectively. It appears probable 
that thiophthen (10) may also be present in this portion of the oil, 
but this has not yet been definitely established. 

The products described so far are derivatives of thiophen, but 
during the last few months the presence of tetrahydrothiophen 
(4) or tetramethylene sulphide, and probably of several similar 
derivatives, has been established. These substances are soluble in 
aqueous mercuric acetate and were overlooked at first. They can be 
obtained as the insoluble additive products with mercuric chloride 
by the addition of common salt to the filtrate obtained after 
removal of thiophen derivatives with mercuric actetate With 
aqueous mercuric chloride they react very rapidly, and in this 
way also may be separated from the true thiophen derivatives 
which combine more slowly with mercuric chloride. 

Tetrahydrothiophen has been isolated from the fraction 109-117° 
as mercurichloride (20), as methiodide (21), (analysis), and as the 
mercuric iodide compound of the methiodide, and in spite of tne 
small quantity available there seems to be no doubt as to its 
identity. Its whole behaviour, including its objectionable odour 
(see von Braun, H4), is most strikingly differentiated from 2-methy!- 
thiophen, which forms no methiodide. Its behaviour on oxidation 
agrees with that of the compounds described by Mabery and by 
Grischkewitsch-Trochimovski. 


SrructuraL FormvutarE or Compounps REFERRED TO IN THE 
THEORETICAL SECTION OF THIS PAPER. 
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EXPERIMENTAL. 


IDENTIFICATION OF THIOPHEN IN THE Licut On. FRacTions 
or B.P. 77-93°. 


On treating about 15 c.c. of the fraction with alcohol, mercuric 
chloride and sodium acetate, the resulting precipitate contained 
much mercurous chloride. The alcohol-soluble portion on repeated 
crystallisation from alcohol and acetone gave a strong blue indo- 
phenin reaction, and was identified as thiophenmercurichloride 
by its m.p. and mixed m.p. (180-181°). It strongly depressed 
the m.p. of 2-methylthiophenmercurichloride. 


EXAMINATION OF THE FRACTION OF LIGHT OIL OF 
B.P. 109-118°. 


175 c.c. of the fraction of b.p. 109-113° at atmospheric pressure 
were added to a solution of 635 grams of mercuric acetate in 1800 c.c. 
of water, and well shaken at intervals during about an hour. A 
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white precipitate very quickly formed, and most of the oil dis. 
appeared, while the aqueous solution acquired a deep yellow 
tint. After about 1} hours the solid was separated. The filtrate 
soon deposited a further quantity of solid, which was found to be 
much richer in mercurous acetate than the first precipitate, to 
which, however, it was added, the total yield being 250 grams. 

This product was then treated with a current of steam when 
small quantities of an oil heavier than water and possessing the 
odour of 2-methylthiophen were obtained.* When this ceased to 
come over, and only water distilled, the receiver was changed, 
and excess of concentrated hydrochloric acid added to the cooled 
contents of the distillation flask. On resuming distillation about 
50 c.c. of oil were obtained, which had a clean, aromatic odour 
resembling that of toluene, was heavier than water, and gave a 
strong purple colour with isatin and sulphuric acid—the indophenin 
reaction. 

As this product appeared to be a thiophen derivative it was 
converted to the mercurichloride by the method described by 
Steinkopf (Annalen, 1914, 403, 63) for 2-methylthiophen. 

57 c.c. were dissolved in 3300 c.c. of alcohol, and added to a 
mixture of 4000c.c. of a saturated aqueous solution of mercuric 
chloride and 1000 c.c. of a 33 per cent. solution ot sodium acetate. 
The whole was frequently shaken, and the white deposit which 
rapidly formed was separated and dried. Yield 169 grams; 
m.p. 200°. This was recrystallised trom a mixture of alcohol 
and acetone. About 12 grams of an insoluble product were obtained 
which consisted partly of mercurous chloride. Three separate 
deposits were obtained from the alcohol-acetone: (a) sintered 
at 196° and melted at 200-201° ; (6) showed practically no sintering 
and melted at 202°; (c) melted sharply at 200-201°. The mercuri- 
chloride compound appeared therefore to be homogeneous and 
almost pure, since 2-methyl thiophen mercurichloride is stated by 
Steinkopf (loc. cit.) to melt at 204° after previous sintering. The 
three deposits (123 grams) were united and again recrystallised, 
when finally 101 grams of a pure white product were obtained 
m.p. 200-202° :— 

0-1140 gave 0-0474 AgCl ; Cl=10-29 
0-1497 gave 0-1052 BaSO,; S=9-65 
C,H,CisHg requires Cl= 10-64, S=9-60 per cent. 

100 grams of the product were mixed with 200c.c. of hydro- 
chloric acid and 100 c.c. of water, and distilled in steam, when a 

* The odour and density of this oil were entirely different from that of 
the original fraction. In view of later work it is probable that it consisted 
of unreacted oil very rich in 2-methylthiophen which was occluded in the 
large mass of the precipitate. 
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clear, colourless oil quickly came over, leaving a perfectly clear 
solution of mercuric chloride free from mercurous salt in the flask. 

The oil was separated without the use of ether and dried over 
calcium chloride, when it had density d3{=1-017. On distillation 
the whole of it came over within 0-3°. 

A second distillation gave a main fraction b.p. 112-1-112-2, 
dz =1-015. 

The corresponding constants of 2-methylthiophen are given as 
112-113° (113°) and di{=1-019, while the 3-derivative has b.p. 114°. 
at 738 m.m., d'}=1-0247. The main fraction was analysed :— 


0-1036 gave 0-2482 BaSO,; S=32-91 
0-1568 gave 0-3748 BaSO,; S=32-83 


C,H,S requires S = 32-65 per cent. 
PREPARATION OF TRIBROMO-2-METHYLTHIOPHEN. 


The compound C,H,8 obtained from the mercurichloride was 
shaken with excess of bromine water giving a crystalline mass 
which was drained on tile and found to melt at 85°. On one 
crystallisation from alcohol it had m.p. 87°, and a second deposit 
from the mother liquor melted at the same temperature. 
Tribromo-2-methylthiophen melts at 87°, while the corresponding 
derivative of 3-methylthiophen melts at 39° and in admixture 
with the 2-compound forms a non-separable mixture m.p. 75° :— 

0-0917 gave 0-1540 AgBr and 0-0615 BaSO,; Br=71-47; S=9-21 
0-0592 gave 0-0992 AgBr and 0-0401 BaSO,; Br=71-31; S=9-31 
C,H,SBr, requires Br=71-64; S=9-55 per cent. 

In the analysis of this substance the bromine and sulphur were 
determined by the Carius method, the sulphuric acid being precipi- 
tated from the filtrate after separation of the silver bromide. 


REGENERATION OF 2-METHYLTHIOPHENMERCURICHLORIDE. 


One gram of the 2-methylthiophen obtained from the oil was 
treated with mercurichloride and sodium acetate. A fine erystal- 
line product was quickly formed which melted at 203° without 
previous sintering. The mercurichloride of 3-methylthiophen 
melts at 138°. 


PREPARATION OF 2 : 2/-Diwetuyt -5 :5'-Mercury DITHIENYL. 


3-6 grams of 2-methylthiophenmercurichloride were dissolved 
in 300 c.c. of acetone and treated with a solution of 3-6 grams of 
sodium iodide in 45 c.c. of the same solvent. After standing over- 
night the precipitated sodium chloride was separated, the acetone 
evaporated and the residue crystallised twice from alcohol 
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m.p. 162-162°5°. Three further crystallisations failed to change 
the m.p. The product did not depress the m.p. of the dithienyl 
derivative prepared from synthetic 2-methylthiophen by Steinkopf's 
method :— 

ve 0-1197 BaSO,; S=16-79 

5 1Hg requires §— 16-25 per cent. 


FMODE Se 30 ma Phe none a 
the method of Steinkopf, this dithienyl derivative yielded 
-2-methylthiophen mercuribromide m.p. and mixed m.p. 178° on 
crystallisation from ethyl acetate. 


PRELIMINARY EXAMINATION OF THE FRACTIONS OF 
LIGHT OIL OF B.P. 132-140° AT ATMOSPHERIC PRESSURE. 


Three fractions were collected within this range, namely : 
(1) 132-134°; (2) 134-138°; (3) 138-140°, distillation being con- 
tinued till no further alteration in the volumes occurred. 

100 c.c. of fraction (2) of d}}—0-8894 were added to a solution 
of 280 grams of mercuric acetate in 1000 c.c. of water and the 
mixture well shaken. The solution became very yellow before any 
considerable amount of solid was formed, but after 30 minutes a 
thick paste began to separate, while the suspended oil, previously 
yellow, had become colourless. After 50 minutes a solid began 
to be deposited on the walls of the vessel as an adherent crust, 
apparently by crystallisation from the yellow solution. The 
mixture was then left for two days, being occasionally shaken, 
after which it was filtered. The precipitate, which contained 
much mercurous acetate, was then treated with a current of 
steam, when about 15 c.c. of oil was obtained. This was separated, 
dried and distilled (b.p. 134-139°). It had a sweetish odour, which 
was different from that of the original fraction, and had a lower 
density (d}]—0-8738), doubtless owing to the partial removal of 
the denser thiophen derivatives, although sulphur was still present. 
Further experience showed that this probably consisted of oil 
occluded in the bulky mercuric acetate compound rather than a 
product of its hydrolysis. 

When no more oil came over from the main bulk of mercuric 
nears te peer gee ape oye arg Sapa pages ae ag 
hydrochloric acid (1:2), when about 30c.c. of a yellowish oil 
were obtained. This was separated, dried over calcium chloride, 
and roughly fractionated twice from an ordinary distillation flask. 
Fractions 134-137° and 137-139° (d}j 0-9584) were obtained. The 
clean, relatively faint aromatic odour and the greatly increased 
density gave grounds for hope that a mixture consisting almost 
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entirely of thiophen homologues had been obtained.* The dimethyl- 
thiophen (thioxen) isolated from coal tar by Victor Meyer boiled at 
136-5-137-5° and had density dj7-3—0-9755 (Die Thiophen- 
Gruppe, pages 51-2). 

Conversion of the crude Thioxen to the Mercurichloride—The two 
fractions of crude thioxen were mixed (17 grams) and added 
to a mixture of 1139 grams of alcohol, 1241 grams of saturated 
aqueous mercuric chloride and 255 grams of 
sodium acetate. A white crystalline solid was soon deposited, 
and after 12 hours was separated (Deposit I.). The aqueous 
alcoholic solution on long standing yielded iti 
solid of m.p. usually above 172°. 





i 
i 


Sepeats I was practically free from mercurous compounds. It 
sintered at 125°, and was completely melted at 130°. Recrystallisa- 
tion from acetone showed it to be a mixture, and much time was 
lost in attempts to obtain a homogeneous product. Finally, after 
removal of a certain amount of a grey insoluble substance which 
blackened at about 150°, but was unmelted at 250°, the product 
was separated into two main portions of m.ps. ranging from 
130-135° and from 140-145°. 

Repeated crystallisation of the first raised the m.p. to 186-187° and 

ions of even higher m.p. were obtained. No definite product 

could be isolated. Similar treatment of the portion of m.p. 140-145° 
finally yielded products melting between 138° and 140°. These 
were mixed and, as the presence of the 2-mercurichloride of 3 : 4- 
dimethylthiophen was at first suspected, the product was treated 
with sodium iodide according to the method of Steinkopf (F11). 

Conversion to the Mercuri-iodide——0-4 gram was dissolved in 
6 c.c. of acetone, and treated with a solution of 0-24 gram of sodium 
iodide in 4 c.c. of the same solvent. Sodium chloride was at once 
precipitated, and from the filtrate, on dilution with water, a white 
solid, m.p. 98° with slight previous sintering, was obtained. It 
appeared to decompose on attempting to recrystallise it. From 
the m.p. of this—possibly slightly impure product—the presence 
of 2-ethylthiophen -5-mercuri-iodide (m-p. 96-97°) may be inferred. 
The mercuri-iodide of 2: 4-dimethylthiophen m.p. 137-139° would 
appear to be absent. 

Behaviour of the mercuri-iodide m.p. 98° with Sodium Iodide.— 
0-2 gram in 7-5 c.c. acetone was mixed with 0-1 gram sodium iodide 





* See page 128. 
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in the same solvent. The solution was filtered, evaporated, the 
residue treated with water and extracted with ether. Evaporation 
of the solvent left an oil which quickly solidified m.p. 55-61°. 


A crude product of this melting point was obtained from synthetic 
2-ethylthiophen mercurichloride and two molecules of sodium 
iodide, and also from a larger quantity of the same mercurichloride 
obtained from the shale oil. Recrystallisation of both products 
showed them to be mixtures. The m.p. rose to above 75°, but 
nothing homogeneous could be isolated. Both products contained 
halogen. (See page 121.) 

Steinkopf (F13, p. 27) states that the dithieny! derivative cannot 
be obtained from 2-ethylthiophen -5-mercurichloride, which behaves 
abnormally with sodium iodide (2 mols.), the iodide alone being 
formed. The exhibition of the same abnormality by the mercuri- 
chloride from the shale oil is an indication of its derivation from 
2-ethylthiophen. On the results of the preliminary experiments 
just described, it was decided to obtain a considerable quantity 
of the “ crude thioxen ” fraction from the crude mercuric acetate 
compound, and to submit it to a thorough fractionation in the 
hope of thereby facilitating the subsequent separation of the 
mercurichlorides by fractional crystallisation. 


LARGE SCALE EXAMINATION OF THE FRACTIONS OF 
LIGHT OIL OF B.P. 132-140° AT ATMOSPHERIC PRESSURE. 


140 c.c. of fraction (1) and 230 c.c. of fraction (2) were mixed and 
added to a solution of 860 grams of mercuric acetate in 3130 c.c. 
of water. The mixture was then stirred in a closed vessel for four 
days, filtered, and the precipitate washed with light petroleum to 
remove unchanged oil. (Dry weight of mercuric acetate compound 
660 grams). On separating all the petroleum with a fractionating 
column and distilling in steam 90 c.c. of oil were recovered. This 
was then treated with 155 grams of mercuric acetate in 500 c.c. 
water, stirred for 12 hours, and the whole series of operations 
repeated. This time an oil, dj} 0-8367, was recovered. 


When a further quantity (104 c.c.) of oil of b.p. 132-140° had 
been obtained by repeated fractionation of various residues, this 
was also converted into the mercuric acetate compound in a similar 
manner, and the unattacked oil again treated with mercuric acetate. 
The oil remaining unchanged after this second operation was 
extracted with light petroleum as usual, mixed with a similar 
product from a parallel experiment, and after a third and final 
treatment with the mercury salt, the portion which was still 
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resistant was collected and roughly fractionated. The main 
portion (42 c.c.) boiled from 134-140° and its density (djj) was 
0-8385, whereas that of the fraction (2) b.p. 134-138° (see page 116) 
was dj; 0-8894. Up to the present it has not been examined 
further. The mercuric acetate compound A (660 grams) con- 
taining much mercurous acetate was treated with a current of 
steam, and the small amount of oil which came over was added to 
that obtained from the light petroleum washings. On continuing 
the distillation after the addition of hydrochloric acid a considerable 
amount of oil was obtained of density dj] 0-9641. 


As has been stated before, the recovered oil obtained from 
the light petroleum washings was submitted to further treatment 
with mercuric acetate. The precipitates obtained from parallel 
or comparable experiments were united and decomposed with 
hydrochloric acid as usual, when a further quantity of oil 
(d}3=0-9565) was obtained, and was added to that obtained 
from A above, when the resulting mixture had d}}—0-9633, 
after washing with sodium bicarbonate solution to remove acetic 
acid. This high value compared with that of fraction (2) b.p. 
134-138°, page 116 (d}}=—0-8894), showed that a very considerable 
concentration of the relatively dense thiophen derivatives had 
occurred. 

This crude thioxen fraction was orange in colour, and was 
submitted to systematic fractionation, using an efficient column. 
After six operations no further alteration in the relative volumes 
of the fractions occurred, there being obtained :— 


(i.) 133—135° .. 5-5 0.0. 
(ii.) 135—137° .. 47-5 c.c. Faint aromatic odour like toluene 
(iii.) 137—138° .. 46 c.c. water-white in colour. 
(iv.) 188—138° .. 3c.c. 
(v.) Above 141° .. l0c.c. .. (Residue) Brown with unpleasant 





The densities of these final fractions have not yet been determined, 
but even after only two of the six operations the fraction of 
b.p. 135-136-5 had di=0-9678. 

A preliminary experiment on the interaction of fraction (ii) 
with mercuric chloride, sodium acetate and aqueous alcohol showed 
it to be a mixture. Successive deposits of the. mercurichloride 
had differing melting points, ranging from 110° in the case of the 
first to 165° with the third. The first deposit after two recrystallisa- 
tions had the constant m.p. 143-144°, and did not appreciably 
depress the m.p. of the mercurichloride of 2-ethylthiophen. Re- 

of the later deposits raised their m.ps. to 190°, 
after which the quantity was too small for further crystallisation. 
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INVESTIGATION OF THE FRacTION oF CrupE THIOXEN B.P. 135-137° 
on A Larcer Scats. Derecrion or 2: 3-DIMETHYLTHIOPHEN 
aes oor 2-FirHyYLTHIOPHEN. 


The mercurichloride was prepared in two separate operations 
(A and B), using in each case 15 c.c. of the oil, 1050 c.c. of saturated 
aqueous mercuric chloride, 225 c.c. of 33 per cent. aqueous sodium 
acetate, and 1970 c.c. of 95 per cent. alcohol. These proportions 
were employed by Steinkopf (F'13) in the case of 2-ethylthiophen. 

In view of the results of the two preliminary experiments 
(p. 116) and the work of Steinkopf (F14) on the differing speeds of 
reaction of mercuric chloride with various homologues of thiophen, 
deposits were removed after suitable intervals of time, which were 
the same in each of the two parallel experiments :— 


Time in hours os 3 és 7 ee 21 
Melting point (A) « *- 138—141° os 126° oe 109° 
(B) .. 142—143° vo OOP és 109° 


Judging from the m.ps. it would appear that deposits A and B 
might be expected to contain the largest proportion of the 2-ethyl- 
thiophen derivative. These were therefore united (18 grams) 
and recrystallised from hot alcohol, a very small amount of 
brown insoluble matter being left undissolved. The first crop of 
crystals had m.p. 158-162°, while 2-ethylthiophen -5-mercuri- 
chloride melts at 143°. On further crystallisation of this crop the 
m.p. rose continuously, and after six operations reached 208°, 
when it remained constant, being unaltered by further operations 
using first alcohol and then benzene. 

0-0976 gave 0-0424 AgCi; .Cl= 10-06. 
0-1354 gave 0-0904 HgS; Hg=57-53. 
0-1222 gave 0-0814 ; = 57-45. 
C,H, SelHig requires Cl= 10-21; Hg=57-79 per cent. 


The product so obtained gave no yellow colouration with sulphuric 
acid, but with isatin and sulphuric acid a green indophenin reaction 
was obtained. A trace dissolved in glacial acetic acid and added 
to a solution of phenanthraquinone in the same solvent gave, on 
addition of a little sulphuric acid, a deep blue colouration, turning 
bluish-violet on dilution with water. (Laubenheimer test.) 
Steinkopf (F13) gives the m.p. of 2 : 3-dimethylthiophen mercuri- 
chloride as 213-214°. The figures given for m.ps. in this communica- 
tion are all corrected. 

The mercurichloride of m.p. 208° was converted to the corre- 
sponding thiocyanate by the method of Steinkopf. The product 
obtained blackened at 202° without melting, as stated by that 
author. This affords further evidence of the identity of the mercuri- 
chloride of m.p. 208°. The mercurichlorides of the other three 
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dimethylthiophens all melt below 160°, prrmegrWiata ny mw 
melts at 67-68°. 

The mother-liquors resulting from the. «‘*ht - ~yetalibations jest 
described were submitted to a long and teas... , -ocess of fractional 
crystallisation when, finally, about one gram of a product of constant 
m.p. 142-143° was isolated. In admixture with synthetic 2-ethyl- 
thiophen -5-mercurichloride (m.p. 142-5°) this melted at 142°. 
A much larger quantity of the same product was obtained on 
recrystallisation of deposits A,, ~ B,, Bs. 


As a further check on the identification of this mercurichloride 
it was converted to the corresponding thiocyanate, which had 
m.p. 165° and mixed m.p. 1645° with a synthetic specimen of 
2-ethylthiophen-5-mercurithiocyanate of m.p. 165°. 

It was not possible to prepare a pure dithienyl compound from 
the mercurichloride m.p. 142-3° and two molecules of sodium iodide, 
a further proof of its derivation from 2-ethylthiophen. (See 


page 118.) 


EXAMINATION OF FRACTIONS OF B.PS. BETWEEN 158° anp 167°. 


A preliminary investigation was made of the fraction b.p. 158-162°. 
This had d}j§=—0-8931. 

The mercuric acetate compound was prepared as usual from 
100 c.c. of the oil, 280 grams of mercuric acetate and 1000 c.c. of 
water. After 3 days stirring the precipitate was separated, washed 
with light petroleum (unchanged and occluded oil, 30 c.c., being 
recovered from the washings) and treated with steam in neutral 
and then in acid suspension. Neutral distillation gave only about 
2-3 c.c. of oil. The main bulk of oil was extracted from the (acid) 
distillate with ether, recovered and distilled, fractions (I.) up to 
158°, (II.) 158-162°, (III.) 162-167° being collected. Fraction (I1.) 
was by far the largest (l5c.c.) and had djj=0-0306. It was 
again treated with mercuric acetate, and the oil regenerated from 
the precipitated solid, m.p. 211°, (now free from any mercurous salt) 
after the usual treatment. On distillation the main fraction 
(7.c.c.) had b.p. 158-159°. 

Two grams were converted by the usual method to the mercuri- 
chloride, which melted at 136-138°, and after one crystallisation 
from light petroleum at 137-138°. 

No additive product could be obtained from the regenerated oil 
(b.p. 158-159°) and methyl iodide. With isatin and sulphuric acid 
a brownish-red colour was formed. 

K 
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The whole of the remaining fractions of shale oil boiling between 
158° and 167° were converted to the mercuric acetate compound ; 
312 c.c. of oil, 890 grams of mercuric acetate, 2500 c.c. of 95 per cent. 
alcohol, and about an equal volume of water were employed, and 
the mixture stirred for about two days. Under these conditions 
the precipitate (670 grams) formed much more rapidly and was 
free from occluded oil. It was separated, washed and decomposed 
with hot dilute hydrochloric acid. The oil was extracted from the 
distillate with ether, and repeatedly fractionated till no alteration 
occurred in the relative volumes of the fractions (1) 157-158-5° and 
(2) 158-5-160°, which contained almost the whole of the product. 
The first fraction (3 c.c.) reacted remarkably slowly with mercuric 
chloride solution (193 grams) and sodium acetate solution (38 grams) 
in presence of 450 c.c. of alcohol. After two days the crystalline 
precipitate was separated (m.p. 138-139°). After one crystallisa- 
tion from light petroleum it melted at 137-5-138-5°. The yield 
was very poor, even after several weeks, but gradually a further 
deposit formed, which is being investigated :— 

0-1436 gave 0-0578 AgCl; Cl= 


The mercurichloride appears from its m.p. to be identical with 
that obtained in the preliminary experiment and from the analysis 
must be a derivative of a propyl-, methylethyl- or trimethylthiophen. 
2-n-propylthiophen mercurichloride melts at 155° and 3-iso-propy!- 
thiophen mercurichloride at 137°. 

2: 5-methylethylthiophen has been prepared by Steinkopf 
(b.p. 53-55° at 22 m.m.) (F13), but no mehtion is made of its mercuri- 
chloride, and from the behaviour of other 2 : 5-dialkylated thiophens 
it may be considered doubtful whether its preparation is possible 
by the usual methods, mercurous chloride and ill-defined products 
being obtained under these conditions (F14). From 2 : 5-dimethy!- 
thiophen, however, a mercurichloride was obtained by Steinkopf, 
its formation being preceded by that of a more complex additive 
product. 


EXAMINATION OF THE “ NAPHTHALENE Fraction ”—ISOLATION 
or NAPHTHALENE AND THIONAPHTHEN. 


150 c.c. of that fraction of the purified oil of b.p. 105-115° at 
27 m.m. (210-230°, at atmiospheric pressure) were treated with 17 
grams of picric acid, when the pale yellow solid immediately became 
deep golden-yellow and formed a solid cake. The mixture was 
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warmed till solution was complete and then allowed to cool. The 
picrate was separated, freed from oil by suction, and the filtrate, 
which had darkened considerably, treated with a further 11 grams of 
picric acid, and the operation repeated till only picric acid separated 
on cooling. This was easy to determine from the shape and 
m.p. of the crystals, and from the fact that picric acid always 
cgay tinge Rare sates cmypartact: ge oad an A wat whereas 
so long as Ree, ae, ie ee 
w in 
“+ Tho eal geadiud “Wihd Wacteaielae tte einali' a mitten 
carbonate solution in a current of steam. A colourless oil quickly 
distilled and partly solidified in the condenser. Weight, 9 grams. 
It had an odour resembling, but easily distinguishable from, that 
of naphthalene. The solid melted about 67°, and contained a 
sulphur compound. Eight grams were dissolved in about 30 c.c. of 
methylalcohol, and added to a solution obtained by dissolving 
11 grams of mercuric oxide in 11 c.c. of glacial acetic acid and 90 c.c. 
of water, and adding 100c.c. of methyl alcohol (Weisagerber and 
Kriiber, Cg). The mixture was heated under a reflux condenser 
for an hour and then filtered while hot. The insoluble residue, 
which contained some mercurous acetate, was mixed with excess of 
dilute hydrochloric acid (2:1) and distilled in steam. An oil 
came over which partially solidified at O°, but was liquid at ordinary 
temperatures. It contained sulphur, but was obviously not pure 
thionaphthen. (In an earlier experiment on a very small quantity 
of material the oil thus obtained readily solidified in the condenser, 
contained sulphur, melted at 31° and appeared to be pure thio- 
naphthen.) 

In order, if possible, to detect the presence of this compound, 
the oil, m.p. about 18°, was dissolved in glacial acetic acid, and 
oxidised with hydrogen peroxide solution at 100°, according to 
the method of Weissgerber and Kriiber (Cg). On standing for 
some hours brownish yellow needles m.p. 139° were deposited. 
These contained sulphur, and after several recrystallisations from 
alcohol became white, had the constant m.p. of 143-5°, and did 
not depress the m.p. of an authentic specimen of thionaphthen 
sulphone prepared from pure thionaphthen m.p. 143°.* 

0-1014 gave 0-1418 BaSO,; S=19-21 


0-1000 gave 0-1387 BaSO,; S=19-05 
Cc 25 requires S= 19-31 per cent. 


The methyl-alcoholic solution from which the mercuric acetate 
compound of thionaphthen had separated, deposited colourless 


*This was very kindly provided by Drs. R An cheers phe mn Teg 
whom the authors desire to express their best thanks 
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plates on removal of the alcohol. These were identified a 
naphthalene by their odour, m.p. and the m.p. of the picrate. 
The isolation of thionaphthen sulphone proves the presence of 
thionaphthen in the oil regenerated from the mercuric acetate 
compound, and hence in the fraction b.p. 105-115° at 27 m.m. 


It was necessary, however, to determine the nature of the 
impurity which lowered the m.p. of the crude thionaphthen to 
about 18°, and which was probably responsible for the dark 
colour observed during oxidation with hydrogen peroxide. 

0-6 gram of the crude thionaphthen was therefore reconverted 
to the picrate by treatment with an aqueous-alcoholic solution of 
picric acid. The product melted at 144°, whereas thionaphthen 
picrate has m.p. 149°. On repeated crystallisation from alcohol 
the m.p. was finally constant at 142-5°. According to Meyer and 
Meyer (C7) the m.p. of an equimolecular mixture of the picrates 
of thionaphthen and of thiophthen is 140-141°. Such a non. 
separable mixture was actually obtained by Meyer from the products 
of the action of acetylene on hydrogen sulphide (C6, G6). 

The behaviour of the picrate with isatin and sulphuric acid, 
and the peculiar green fluorescence obtained from the picrate or 
the crude thionaphthen with sulphuric acid render probable the 
presence of thiophthen. This suggestion is supported by the 
fact that during the fractionation of the picrate an odour was 
observed which resembled that of thiophthen but was different 
from that of thionaphthen. The presence of thiophthen must not, 
however, be regarded as definitely established. Further experi- 
ments in this direction are in progress. 

The amount of the fraction b.p. 105-115° which combined with 
picric acid was extremely small. The main bulk, which was 
inert to this reagent, was shaken with sodium hydroxide and 
distilled in steam. The sulphur content, about 6 per cent., was 
found to be almost unaffected. Further research must decide the 
interesting question as to the mode of linkage of the sulphur. 


Derection OF OTHER CyoLic SULPHIDES IN THE LIGHT 
Om Fraction. 


As has previously been mentioned (p. 111), that fraction of 
b.p. 109-113°, from which 2- methylthiophen was isolated, readily 
reacts with mercuric acetate, giving a large quantity of solid which 
may be twice the weight of the oil employed. 

On treatment of the same fraction with a saturated aqueous 
solution of mercuric chloride, however, a white precipitate is 
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formed instantaneously but, while the speed of the reaction is 
much greater than with mercuric acetate, the amount of the 
deposit is very much smaller and its properties very different. 
On separation it is found to have a very unpleasant odour, which 
becomes more pronounced on standing and is very much stronger 
than that of the fraction which yielded it. The odour is accentuated 
by boiling with water or adding sodium hydroxide, when a 
precipitate of yellow mercuric oxide is produced. The mercury 
is therefore probably present in the form of a mercuric chloride 
additive product. 

These properties sharply differentiate the substance from the 
mercurichloride of 2-methylthiophen, which contains mercury 
directly linked to a nuclear carbon atom, is stable to water and 
to sodium hydroxide, hot or cold, and does not develop an 
odour on standing. A trace of this substance was probably present, 
however, since the crude precipitate gave a slight indophenin 
reaction. 

The whole of the deposit (18 grams, obtained from 150 c.c. of 
fraction 109-117°) was distilled with steam, when an oil with an 
intensely unpleasant odour was obtained. The aqueous distillate 
was extracted with ether, the extract well dried, and the solvent 
carefully removed using 4 good column. About 2 c.c. of a colourless 
oil remained. The amount was too small for fractionation, but 
it was divided into three portions. 

From its odour and the b.p. of the fraction from which it was 
derived it appeared probable that either tetrahydrothiophen 
(b.p. 119°) ethyl propyl sulphide (b.p. 115-117°) or isopropyl sulphide 
(b.p. 121°) was present. Tetrahydrothiophen is stated by von 
Braun and Triimpler to have an extremely unpleasant odour 
(H4). 

On mixing a portion of the oil with methyl iodide a solid was 
deposited in considerable amount. The product was washed on 
to a filter with methyl iodide, separated, and after two recrys- 
tallisations from alcohol formed white, shining needles which did 
not melt but sublimed sharply at 190°. It was odourless when 
dry, but during recrystallisation the odour of the sulphide was 
apparent. Water readily dissolved it, and the aqueous solution 
reacted at once with silver nitrate giving yellow silver iodide :— 


0-1260 gave 0-1278 AgI; I=54-83 
C,H, ,8I requires I= 55-21 per cent. 


In alcoholic solution it reacted rapidly in the cold, or on warming 
with excess of mercuric iodide, giving yellow crystals which melted 
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about 114°. If the mercuric iodide was not in excess a white 
crystalline product was obtained. Tetrahydrothiophen methiodide 
sublimes at 190-195° (von Braun and Triimpler), and combines 
with mercuric iodide to form a yellow crystalline additive product 
m.p. 111° (Thierry, B16), while the mercurichloride melts at 
124-5-126° (Thierry, Grischkewitsch-Trochimovski, B16, H6), and 
easily undergoes decomposition. 

A further portion of the oil was added to saturated aqueous 
mercuric chloride giving an immediate white precipitate. The 
unpleasant smell disappeared, giving place to a faint odour resemb- 
ling that of toluene. This was probably due to a trace of methyl- 
thiophen in the original crude mercurichloride. The product was 

lised twice from alcohol, during which process the odour 
of the sulphide was again very pronounced, and obtained as 
long glittering needles m.p. 125-126°. These were immediately 
decomposed by sodium hydroxide and gave no indophenin 
reaction. 


0-0622 gave 0-0398 HgS; Hg=55-16. 
C,H,Sel,Hg requires Hg = 55-78. 


A third portion of the crude tetrahydrothiophen was mixed 


with a little water, cooled in ice and treated with aqueous 3 per cent. 
potassium permanganate solution until the colour was permanent, 
and only a very faint odour remained. The excess of the reagent was 
removed by adding a few drops of alcohol and warming on the steam 
bath when the precipitated manganese dioxide was separated 
and washed. The filtrate was extracted three times with chloro- 
form, the extract dried first over calcium chloride, then evapor- 
ated, the residue dissolved in ether and dried with sodium sulphate. 
On removing the solvent the slight oily residue became covered 
with a slight skin at 0°, and when cooled to —8° most of the oil 
solidified in long needles when rubbed, which melted again on 
removal from the freezing mixture. Grischkewitsch-Trochimovski 
states that the sulphone of tetrahydrothiophen melts at 8-10°. 
The product is being further investigated. 

The alkaline solution remaining after extraction with chloroform 
contained a little potassium sulphate. This may have arisen by 
further oxidation of the sulphone or from traces of methylthiophen 
in the crude tetrahydrothiophen. On evaporation and acidification 
a strong odour of butyric acid or a similar fatty acid was noticed. 
Alcohol and sulphuric acid gav> a pine-Apple odour resembling 
that of ethyl butyrate. The production of a fatty acid is probably 
due to rupture of the tetrahydrothiophen ring. 
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EXAMINATION OF Fraction 117-126° ror Sutpuipes OTHER 
THAN THIOPHEN DERIVATIVES. 


When 70 c.c. of this fraction were mixed with 800 c.c. of saturated 
aqueous mercuric chloride and 350 c.c. of alcohol an immediate 
precipitate was obtained. After 3 hours the yield was 13 grams, 
and overnight a further 1.5 grams separated. The total yield was 
distilled with steam, giving a small amount of a colourless oil with 
an unbearable odour. 

A few drops of this distillate gave an immediate white precipitate 
with mercuric chloride, but nothing with a solution of mercuric 
acetate. On addition of sodium chloride solution, however, a 
crystalline deposit was at once obtained. This experiment is 
worth recording since, owing to their non-reactivity or formation 
of soluble derivatives with mercuric acetate, the relatively small 
amounts of these evil-smelling sulphides were overlooked during 
the isolation of 2-methylthiophen (page 111). 

On oxidising a portion of the distillate with potassium permanga- 
nate as before, an oil was obtained which had a bitter taste and was 
somewhat viscous at —10°, but could not be caused to solidify. 
(Grischkewitsch-Trochimovski, H6.) 

The sulphide product obtained from this fraction is probably a 
mixture and is reserved for further investigation, so far as the 
minute amounts available will allow. 


PRESENCE OF OTHER SULPHIDES IN THE FRACTION 
B.P. 132-140°. 


The yellow aqueous filtrate obtained after the separation of the 
mercuric acetate compound from this fraction (see page 118) was 
treated with a strong solution of sodium chloride till a heavy 
yellowish-white precipitate ceased to form. This was separated, 
washed and treated with a current of steam when a small quantity 
of oil came over which possessed an unpleasant odour resembling, 
though less pronounced than, that of tetrahydrothiophen. It 
reacted at once with aqueous mercuric chloride, giving a white 
crystalline solid of sharp m.p. 137—138° on recrystallisation, which 
gave no indophenin reaction. This may possibly be a derivative 
of pentamethylene sulphide which boils at 141-5° at 747 m.m., and 
gives a mercurichloride m.p. 137-5°, but further investigation is 
required in this connexion. 

When no more oil came over hydrochloric acid was added and 
the distillation continued, a much larger amount of oil of very 
different odour being obtained. 

The insoluble residue in the flask contained resin and much 
mercurous chloride, ; 
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Detection oF TuHiopHen Derivatives In THE Or OBTAINED 
BY DISTILLATION OF A YOREDALE SHALE FROM DERBYSHIRE. 


About 38 Ib. of the shale were distilled from a small horizontal 
iron retort of the type recommended for laboratory use by Tinkler 
and Challenger (The Chemistry of Petroleum and its Substitutes. 
Crosby Lockwood. London. 1920 p. 188.) In spite of good 
condensing apparatus the yield of oil was extremely small (122 c.c.), 
as was to be expected from the stony appearance and non-inflamma. 
bility of the shale which, nevertheless, had a decidedly bitumenous 
odour when freshly broken. Considerable quantities of hydrogen 
sulphide were evolved during the heating process, steam being 
passed the retort as soon as distillation commenced. 
The density of the crude oil, separated from water was 0-88 at 17°. 
It contained after drying 3-16 per cent. of sulphur. On distillation 
with steam about 60 per cent. was volatile. This was freed from 
bases and phenols, and roughly fractionated with a small column. 
The fraction 100-115° was treated with excess of mercuric acetate, 
and the precipitate, which consisted mostly of the mercurous salt, 
was decomposed with dilute hydrochloric acid in a current of 
steam. A trace of oil with a clean aromatic odour distilled. With 
sodium acetate and mercuric chloride this gave a minute white 
precipitate. The quantity was not sufficient for a m.p. determina- 
tion, but it readily gave a strong blue indophenin reaction with 
isatin and sulphuric acid, thus clearly demonstrating the presence 
of thiophen derivatives in the original oil. 

It would therefore appear that thiophen or its derivatives may 
reasonably be expected in all shale oils which contain sulphur. 
This is in agreement with the work of Scheibler (A 8), who obtained 
thiophen derivatives of similar type from shale oils of different 
origin. 

The presence of naphthalene and thionaphthen could not be 
detected in the Derbyshire shale oil, but a picrate was readily 
formed by the fraction b.p. 210-230°. 

The authors are much indebted to Professor A. Lapworth, F.R.S., 
for the facilities which he has provided for this investigation, 
and to Mr. J. R. A. Jinks, M.Sc., for most valuable assistance in 
the preliminary stages of the work. 


The University, 
Manchester. 
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SULPHUR COMPOUNDS AND CERTAIN OTHER INGREDIENTS 
OF MINERAL OILS. 


BIsiioGRaPary. 
Section A, 
Kimmeridge and other Shale Oils. 


1. Williams. coe oe coe oan The bases of Dorset shale 
oil. Identification of sulphur-free bases of the pyridine series. 

la. Williams. Trans. Roy. Soc. Edin., 1853-7, 21, 401. Quinoline bases 
from Scottish shale oils. 

1b. Robinson and Goodwin. Trans, Roy. Soc. Edin., 1878-80, 29, 265. 
Bases of Scottish shale oil. 

2. Tervet. Chem. News, 1882, 45, 98. Sulphur in shale oil. 

3. Green. Kimmeridge shale, origin, history and uses. London, 1886 
(Monograph). 

3a. Garrett and Sm . J. Chem. Soc., 1902, $1, 449; 1903, 83, 763. 
The bases of Scottish oil. 

3d. a J. Soc. Chem. Ind., 1902, 21, 845. The phenols of Scottish 
shale 


4. Marino-Cuci and Tonolli. Gazzetia, 1910, 39, II., 575. Reference to 
a shale oil rich in sulphur. 

5. Z . Chem. Central Blatt., 1910, I., 393. Vacuum distillation 
of — rahe trons Sucteld 

Frankel. “ Arsneimitteleyntheee,” 3rd Ed., 1912, 681. Suggestion 
tat “Ichthyol” contains eore derivatives. 

I in eulpives obtained f p ee Mise. Olena. Ee SO. Ana 
rich in ur obtained from Kimmeridge shale t. Champ. Sulphur 
and ni content. Very little chemical evidence. References given to 
similar oi 

8. Scheibler. Ber., 1915, 48, 1815; 1916, 49, 2595; 1919, 52, 1903. 
Arch. Pharm., 1920, 258, 70-84. Pharm. Monatshefte, 1920, 1. 148, 182. 
Chem. Abstr. 15, 1374. Constituents of bitumenous shale oils rich in sulphur. 
Detection and identification of thiophen derivatives. Use of mercuric 

Friedel-Crafts’ reaction. 
9. Manfield. J. Inst. Petr. Techn., 1916, 2, 164. Oil shales. 

10. Anon. Engineer, 1916, 121, 85. Yield of oil from Kimmeridge 
shale good, but sulphur content 5—8 per cent. 

11. Anon. Engineering, 1916, 101, 164-5. Mining of Kimmeridge 


12, Greene. Treatise on British mineral oils, 1916, pp. 3-30 and 168-176. 
References to Dorset and Norfolk shale oils and sulphur content. 

Poe Perkin. J. Inst. Petr. Techn., 1917, 3, 227. Sulphur in petroleum 
ous. 

14, Strahan, Colliery Guardian, 1918, 1136. Geology of Kimmeridge 


15. Craig and others. J. Inst. Petr. Techn., 1918, 4, 149. A new British 
industry. 


oil 
aun Anon. a Tredes Rev. Ss 97, 642-671. Sra 
Lincolnshire. Wield of a foum Dare Gabe peubipreumananed 
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17. Copparadoro. Giorn. chim. ind. appl., 1921, 3, 4, Whe Chem. Abstr. 
15, 2544. Oil rich in sulphur from shales of Non Valley, Tren tino. 

18. Rankin, Teichfeld and Swinney. The pie of © of Kimmeridge 
shale oil. Reprinted i in pamphlet form (27 PP.) ) by the Bournemouth Guardian. 
Deals with the geology of shale deposits history of attempts to work 
them. "Speculations ae to nature of aulphur compounds in view ft 
work of ibler, Grischkewitsch-Trochimovski Friedmann. 

19. Hellsing. Chem. Abstr., 1921, 15, 3552. Swedish shale oil rich 
in aromatic hydrocarbons. Higher fractions contain much sulphur. 

20. Marcusson and Picard. Chem. Abstr., 1922, 16, 3379, 4329. Iron and 
calcium salts of aliphatic and hydroxy-acids in shale, lignite and peat tars. 
Ketones — are possibly intermediate products between calcium salts and 
hydrocar 

206. Cossettini. Giorn. chim. ind. appl., 1924, 6, 277. Chem. Abstr., 
1924, 18, 3474. Oils from distillation of Abruzzi bitumens. 

21. Shatwell, Nash and Graham. J. Inst. Petr. Techn., 1924, 10, No. 47. 
Somerset oil shales. Sulphur content of crude oil about 3 per cent. 

22. atiengee, Jinks and Haslam. J. Chem. Soc., 1925, 127, 162. The 
es of Kimmeridge shale oil. Identification of thiophen 

Santiel thiophen. 

23. Shatwell. J. Inst. Petr. Tech., 1925, 11, 548. Partial hydrogenation 

and desulphurisation of Norfolk shale oil by Bergius process and by “ cracking.” 


Secrion B. 
Sulphur Compounds in Petroleum Oils. 


1. Dingler’s Polyt, J., 1890, 277, 567. Sulphonic acids in (refined ?) 
petroleums. 

2. Mabery. Amer. Chem. J., 1891, 18, 233. Isolation of various 
aliphatic sulphides (methyl to hexyl) from Ohio oil, both from crude oil with- 
out sulphuric acid treatment, and from sulphuric acid sludge. Analysis 
of the sulphides and of some derivatives. 

3. ag ee 1895, 17, 713; 1896, 18, 43. Composition of the 
Ohio and ian sulphur petroleums. Deals solely with the hydro- 
carbons present. 

. Ibid., 1894, 16, 92; 1906, 35, 404. The sulphur compounds 
and unsaturated hydrocarbons of Canadian petroleum. Isolation from 
on sludge 5 ving oaiph from the oil and sulphuric acid, of oo —— 

ving hones with potassium permanganate, no sulphonic 
oad” With th ethyl. iodide and mercuric chloride additive products were 
Stained. Molecular refractions determined and found to be too high for 
. These sulphides designated “* Thiophanes,” 
_or 7 carbon ring not excluded. No attempt 
uct. 


5. Edeleanu and Filiti. Bull. Soc. Chim., 1900, 28, 384. Possible 
occurrence of thiophen derivatives in Roumanian petroleum. 

6. Heusler and Dennstedt. Z. fiir angew. Chem., 1904, 17, 264. Alkyl 
sulphates in (refined) petroleum. 

7. Mabery. J. Amer. Chem. Soc., 1906, 28, 419, 426. Composition of 
American petroleum. Brief references to behaviour on oxidation of the 
sulphur compounds in Californian oil and to the “ stability’ of those in 
Texas, Ohio and Canadian oils. 

8-9. Siegfried. Petroleum 7, 1320; Gurwitech, Z. fiir angew, Chem., 
1913, 26, 377. A petroleum with 10 per cent. of sulphur which falls to 
2-5 per cent. on distillation in vacuo, 
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10. Smelkus. Mith. Mat. Pruf. Amt. Berlin-Dahlem, 1922, 6, 303. 
gpeelbat a $e ge rth tae ee 


Sulphurie aci 

sulphates. 

ll. Easterfield and McClelland. J. Soc. ies. Ind., 1923, 42, 936. 
New Zealand mineral oils almost free from sulphur 

12. Waterman and Heimal. Chem. mae 1924, 21, 374; J. Inst. 
Petr. Techn., 1924, 10, 812. Possible absence of thiophen from Persian oil. 
Action of sodium hypochlorite on typical sulphur compounds. 

b Lowy . J. Ind. Eng. Chem., 1924, 16, 1116. 
Desulphurising action of sulphuric acid and of aluminium chloride on alkyl 
rr ercaptans, sulphides and disulphides, and on thiophen. 

14. Dunstan. J. Inst. Petr. Techn., wet pp Ls mae er 
ypochlorite te method of desulphurisation 


- Chem. Soc., "aint 127, 1934. The 
which yield disulphides 
ite on Bo compounds of 
Chem. Soc., 1925, 127, 


. Thierry. J. 
obtained by dilution of sulphuric acid 
nade of methyl ethyl sulphide, tetrah 


, . J. Inst. Petr. Tech., 1925, 11, 487. Origin of hydrogen- 
sulphide in natural gas, probably due to interaction of hydrocarbons with 
calcium sulphate. Constunion haned on tabiedistony teste. 
18. Waterman, Perquin and Bogoers. J. Soc. Chem. Ind., 1925, 44, 621s. 
Desulphurisation of mineral oil distillates by means of silica gel. 
Le Re elt, AR, Soc. Chem. Ind., 1924, 43, 180. 
Refining and desclphurieation with 


Srcrion C. 
Sulphur Compounds in Coal Tar. 


“Die Thiophen Gruppe" (Vieweg und Sohn, Braun- 
Fall ecoount Cf isolation ‘of thiophea end 
> Soy a ae ek 


: ” .» 1895, 28, 491, 498. Formation of neutral i 
esters, which may remain in oil, from sulphuric acid and unsaturated hydro- 
carbons of coal tar oils. 

3. Boes. oa Zeit., 1902, 17, 638. Isolation of diphenylene- 
sulphide from coal tar. 

4. Moyer end Moyer. oe 1918, §1, 1575, — Unsuccessful search 
thionaphthen in coal tar 


for 


5. Capelle. Bull. Soc. Chim (4), 1908, 3, 150. Probable formation of 
ee ne 

Meyer and Wesche. Ber., 1917, 50, 423, 431. tiene 
ontl Gguaaghtiertoeaxeniigtinch, oaah gas or methane and hydrogen 
7. Meyer and Meyer. Ber., pt pe Pore Behaviour of thionaphthen 
picrate in admixture with picrates of naphthalene and thiophthen. 
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8. Weissgerber and Kriiber. Ber., 1920, 53, 1566. Isolation of dipheny!-. 
ene sulphide from coal tar. 

of Weisagerber and Kriiber. Ber., 1920, 58, 1552. Occurrence of 
thionaphthen in coal tar, isolation as picrate, mercuric acetate compound, 
and sulphone. 


10. Weissgerber. a. 1921, 2, 1. Central Blatt, 1921, II., 
709. Isolation of two methylthionaphthens from coal tar. 
11. Auwers and Kohlhaus. J. fiir prakt. chem., 1924, 11-12, 331. Dis- 
cussion of structure of one of these methyithionaphthens. 
12. Fricke and Spilker. Ber., 1925, 58, 24, 1589. Reduction of thio- 
then to 2: 3-dihydrothionaphthen to o-ethylthiophenol. Mercuric 
ch joride compounds of thionaphthen dihydrothionaphthen. 


Secrion D. 
Low Temperature Coal Tar Oils. 


1. Schiitz. Brennstoff-Chem. 4, 84. J. Soc. Chem. Ind., 1923, 42, 343a. 
Oceurrence of carbon disulphide, methyl mercaptan, dimethy! sulphide and 
some homologues. 

2. Schitz, Buschmann and Wissebach. Ber., a a ge Mercaptans 
in vacuum tar, detected with lead acetate, not iden 

3. Chem. Met. Eng., 1922, 26, 923. shies coeinnes een. 
perature tar oils. 

4. Morgan and Soule. J. Ind. Eng. Chem., 1923, 587, 696. Olefines mask 
indophenin reaction and thalline test. Suggested presence of hydrothiophens. 


Srcrion E. 
Lignite Tar Oils. 

1. Heusler. Ber., 1892, 25, 1672; 1895, 28, 494. Indophenin reaction 
with fraction of lignite-tar oil (b.p. 80—90°) after removal of ketones and 
olefines with sulphuric acid. Detection of methylethyl ketone. 

2. Boes, J. Apotheker Zeit., 1902, 17, 565. Central Blatt., 1902, Il., 

\. Occurrence of thionaphthen in lignite tar oil, absence from peat 
tar and from American crude petroleum. 

3. Pfaff and Kreutzer. Z. angew. Chem., 1923, 36, 437. Presence of 
ketones (unidentified). Detection of 2-methylthiophen by conversion to 
corresponding methyl ketone. Indophenin reaction masked by olefines. 

4. Ruhemann and Rosenthal. Z. angew. Chem., 1923, 36, 153. J. Soc. 
Chem. Ind., 1923, 42, 344a. Discussion as to presence of thiophen 

5. Pfaff and Brunck. Ber., 1923, 56, 2463. Catalytic hydrogenation 
of a lignite tar oil. 

6. Firth and Jaenicke. Z. fiir angew. Chem., 1925, 38, 166—173. 
Desulphurisation and hydrogenation of lignite tar oils. Oil rich in sulphur 
and unsaturated hydrocarbons. Cost of purification prohibitive. a 
not detected but not necessarily absent. 

7. Pfaff and Brunck. Private comenuniention ‘tu: Pesth’ eid Seeniche. 
Thiophen and thioxen in a lignite tar oil. 

8. Herzenberg and Ruhemann. Ber., 1925, 58, 2249. The blue oil 
of lignite tar oil. Colour of the high boili Fo ape nel Py ta 
probably due to the presence of azulene. Sulphur compounds also present. 

9. Vollmer, J. Soc. Chem, Ind., 1925, 44, 1983. Basic constituents of 
lignite tar oil, 
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Secrion F. 
Purely Chemical ferences to Thi and Derivatives. 
toes alee ictor Meyer Section C.) 


1. Vietor Meyer. “ ogg an Gruppe,” pp. 55, 194, 204. 
1886, 19, 671. chains in thiophen ; 
cautions to ae or i 


Ber., 1903, 36, 183. No sulphone 


po, arava in 


6. 1906, 39, 342. Insoluble compound 

of thiophen with ammonia nickel eyanide—3Ni(CN),. 3NH,.C,H,S. 
7. Paolini. Gazzetta, 1907, 37, SF. 58. Constitution of mercuric acetate 
thiophen. Criticism echanisin of 


compound of previous formule. M 
—— aay se of be agg acid. 


im ies 1911, 158, 73, 821; —_ 154, 519, 1090; 
1913, 186 70, 6, To, 436, 15 st Action ‘of hydrogen peroxide on thiophen and 
compounds giving “ sulphones.” 
’ rye Ann. der chem., pee ~ ogee Preparation of thiophen 
and homologues from acetylene and butadienes ; mercury chloride derivatives 
of thiophen and homologues. 


10. ar Mee 1915, 48, 1611. Criticism of Lanfry’s results. 
i could be obtained. See F3. 

Steinkopf. Ann. der Chem., 1916, 418, 310, 343. pr pon and 

i pounds. A new method of preparing 


12. Sernagiotto. Atti yt Acad, Lincei, 1919, 28, (1), 433. Conversion 
of thiophen to oxalic acid, and sulphuric acid by light in presence of air 


and 
Ann. der Chem., } ree 424, 1-60. Mercuri-chlorides, 
and derivatives. 


1922, 430. 41-112. Constitution of thiophen 
een age Critical discussion of behaviour of 
and of the mercurichlorides 


iipestant. Criticism of Lanfry'’s thiophen 


15. Kubota and Yoshikawa. Jap. Journ. of Chem., es Toxic 
effect of nickel catal hydrogenation of benzene. 


P io Synth of Thiophen and similar Derivati 
1. Daiowénaki and Rehlander. Ber., 1903, 98, 965, 1585, Action of 
sulphur on acenaphthene giving di-peri-naphthylenethiopheng 
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Capelle. Bull. Soc. Chim. (4), ae Probable formation of 
Gincgilae tam aembee cok hae 
3. omugnse de Guatet Bull. Acad. Roy. Belg., 1908, 305. Deals with 


4. > A Centr. Blatt, 1916, (I.), 920. Formation of 
from hydrogen sulphide, acetylene and a catalyst. 
5. ee Ber., 1916, 49, 50, 277, vy 1344, 1352, 1551. Conversion 
and unsaturated Sensi pasting 
+» 1917, . 13. Conversion of naphther 
by heating with sulphur ener 


7. Chemik-Poleki. 15, 10-18. Review of literature dealing with action 
of sulphur on organic 

8. Steinkopf. Ann. der Chem. 1922, 428, 123. Action of acetylene on 
pyrites. Identification of 2- and 3-methyl thiophen, 2 : 3-dimethy!-. 
thiophen, 2- and 3-ethylthi 

9. Tomkinson. J. Chem. Soc., 1924, 125, 2264. Production of thiophen 
tn EER ook coon a ee ee 


10, Tschitschibabin and , ee Chem., 1924, (ii), 
108, 200. See G, and G,. Sand S-cahyttnioghes, 


Szcrion H. 
Cyclic Sulphides other than Thiophen Derivatives—purely Chemical References. 
1. Meyer. Ber., 1886, 19, 632. Attempted synthesis of penthiophen. 


2. Krekeler. Ber., 1886, 19, 3266. Synthesis of methylpenthiophen 
and derivatives. Gives sulphuric acid with 0-3 per cent, potassium per- 
manganate. 


3. Lévy. Chem. News, 1890, 62, 216. Alleged preparation of biophen 

ie : —s and derivatives. See Victor Meyer, Die Thiophen-Grippe, 
p. 14 

4. Von Braun. Ber., 1910, 43, 549, 3220. oe tages 
sulphide (tetrahydrothiophen), methyltetramethy ; penta- 
methylene sulphide. 

5. Scheibler. Ber., an Ss 1825. Suggested occurrence of pen- 
thiophen derivatives in shale oils 

6. Grischkewitsch- Trochimoveki. Chem. Soc. Abstr., 1917, i., 163-159. 
cuieatiatie eliiiatioe asinine, aaa oak and of 
Ma ‘s work on “ eben” 

very poor. Conversion of tetral tet 

by passage ‘dona a hot tube. Very important. 

7. Twcherniac. J. Chem. Soc. 1919, 115, 1085. Preparation of 2 : 5-di- 
methyldithiene. 

8. Meyer and Jacobson. ‘‘ Lehrbuch der Organischen Chemie,” Vol. I., 
Part hides cad che 107-110, describe and give references to many cyclic disul- 
the corresponding sulphonese and methiodides. 





Steinkopf and Augestad-Jensen. Ann. der Chem., 1922, 428, 164. 
Penthiophen derivatives from ethyl diazoacetate and thiophen. 














SULPHUR COMPOUNDS OF KIMMERIDGE SHALE OIL—DISOUSSION. 135 


DISCUSSION. 


The President thought that the author had demonstrated his 
results with extreme clearness, and the Institution was greatly 
indebted to him for the trouble he had taken in making the subject 
so clear. The importance of research of the kind described in 
the paper was beyond all question ; everyone knew what a nuisance 
sulphur had been in oil and the difficulty there had been in removing 
sulphur compounds. Dr. Challenger and his colleagues had laid 
the foundation for further work by their painstaking research, 
which would help forward the practical solution of the problem 
very materially. What applied to Kimmeridge shale oil would 
apply very largely to other sources of sulphur-bearing oils. Any 
discussion which took place was, he thought, more likely to be 
in the direction of suggesting ideas for future research than criti- 
cising the methods adopted by Dr. Challenger and his colleagues. 


Dr. Dunstan said reference was made in the paper to a possible 
cause of the production of hydrogen sulphide. Personally, he 
thought it more likely that the formation of hydrogen sulphide 
was due to the reaction of free sulphur in the oil itself. Possibly 
Dr. Challenger could give some information as to the quantity of 
free sulphur present in the Kimmeridge oils. 

With regard to the so-called reaction of acetylene on sulphur, 
whereby a thiophen derivative was obtained, he would like to 
know whether there was any evidence at all that the shale oil 
contained acetylene derivatives. He thought it was just as likely 
for one of the ordinary disulphides—diethylsulphides, for example— 
to be oxidised directly by oxygen or by sulphur closing the ring 
and then for that body to be further oxidised into a “ thiophane.”’ 
He thought Mabery’s choice of the word “thiophane” most 
unfortunate. 

Some ten or twelve years ago he had occasion to prepare a 
number of these cyclic sulphides, and he thoroughly agreed with 
von Braun as to their utterly intolerable odour. It was very 
unlikely, however, that bodies of such formulation existed in 
petroleum. 

Mr. J. E. Hackford said there were one or two matters on 
which he desired to comment. 

The acetylene theory did not appeal to him any more than it 
did to Dr. Dunstan. If sulphur were dissolved at a temperature 
not exceeding 100°C. in kerosene and kept for some six-or eight . 
weeks at that temperature, it would actually go into chemical 
combination in the form of mercaptans, which decomposed with 
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the formation of “ thiophanes” and the liberation of H,8, and 
with regard to Dr. Dunstan’s theory of thiophane formation, he 
found that dialkyl mercaptans could be decomposed by the applica- 
tion of a higher temperature with the elimination of one molecule 
of sulphuretted hydrogen and the formation of a closed ring. 

In the case of shales it had been found—and what was said in 
the paper rather bore it out—that “ thiophanes ” or tetrahydro. 
thiophens and such compounds were generally indicative of a 
decomposed nature of the original compounds present. For 
example, in a straight oil of the Mexican type he had identified 
from C, to C,compounds, having two -SH groups—i.e., dimer. 
captans—but whether as straight or forked chains he could not 
tell. On heating at about 165°C. they decomposed, liberating 
exactly half of the net weight of sulphur in them, and retaining 
the other half of sulphur in the form of the so-called * * thiophane ” 
ring. Consequently it appeared that the shale oil, having once 
been distilled at a higher temperature, the original mercaptans 
had been decomposed and the paper, through these decomposition 
products, confirmed our knowledge of the composition of the 
original sulphur compounds that were present in petroleum. The 
paper gave one or two really good insights into new methods of 
the isolation of specific compounds in petroleum. He particu- 
larly referred to the picric acid being used on the thionaphthen 
and naphthalene content. Mercuric acetate was used for the 
removal of thiophens or unsaturated rings, and mercuric chloride 
for thiophanes or saturated rings. That was good practice and 
had been used with success in the past. 


Mr. E. H. Cunningham Craig wished to ask Dr. Challenger 
one or two questions. In the first place he would like to know 
whether as a general rule Dr. Challenger had found there was 
more sulphur in the higher products—i.e., the larger molecules— 
than in the more simple ones. The reason he asked that was because 
the paper dealt with a crude shale-oil as produced, he understood, 
at Middlewich. A crude oil was a very curious thing. It was 
wonderful how little either chemists or geologists knew about 
a crude oil, and a crude shale-oil was perhaps even more difficult 
to understand than a crude oil; but crude shale-oils from the 
same material might be entirely different according to the methods 
by which they had been made. The usual way was to retort 
by a process which was known as destructive distillation—a very 
good name for it, because, especially with some of the old vertical 
_ retorts, it destroyed most of the valuable oil. He had been i 

some experiments lately with a new process, the idea of which 
was not to destroy the oil but to release it from its colloidal com- 
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bination with as little cracking and destruction of molecules as 
ible, and it was found that a very highly unsaturated oil came 
off. He had with him a small bottle of oil obtained from Dorset- 
shire shale, which he would like Dr. Challenger to examine. The 
percentage of sulphur was, he believed, something less than 2%. 
It was not known exactly where the rest of the sulphur had gone. 
Some of it might still be in the residue of the , and some 
might have been got rid of in other ways. The fact remained, 
however, that a crude oil had been made from Dorsetshire shale 
with a sulphur percentage of certainly not more than 2%. 

Mr. E. C. Craven said there were one or two chemical points 
he would like to raise, but he would not elaborate on them. He 
believed the indophenin reaction was utterly unreliable for the 
detection of thiophen compounds in any sort of oil; one could 
prepare a mixture to which thiophen had been added and get 
no colour at all. He did not know if Dr. Challenger was aware 
of the essential conditions for that reaction. 

He wished to refer to the spirit produced by the hydrogenation 
of coal. He had been unable to find any thiophen in it, which 
was strange in view of the fact that coal tar distillates always 
contained it. The work he had done on that spirit bore out what 
Dr. Dunstan had said. It contained a very large quantity of 
elementary free sulphur, and if it were distilled until the tempera- 
ture in the flask was about 175°, H,S began to be evolved largely, 
and sulphur compounds began to distil over, whereas they were 
not detected beforehand. 

Mr. H. G. Shatwell asked Dr. Challenger if he could give 
some information on the quantitative side of the question, and 
say what was the lowest fraction in which he had isolated thiophen, 
and what percentage there was of it in that fraction. In the case 
of Norfolk shale oil, which differed somewhat from that from 
Dorset, the fraction at 175° contained about 10% of sulphur. This 
meant it contained 30% of thiophen, which suggested that if 
some means could be found for utilising thiophen on a large scale, 
Norfolk or Dorset shale oils would be a splendid source of that 
material. 

Although the question did not actually bear on the subject of 
sulphur, he would like to know if Dr. Challenger could say what 
the percentages of phenols and bases respectively were in 
the oil. 

Dr. Frederick Challenger, in reply, referred in the first place 
to Dr. Dunstan’s remarks, and said that so far as the mechanism 
of production of the thiophen derivatives was concerned he had 
already mentioned that he did not wish to commit himself as to 
the exact methods by which sulphur compounds were pro- 
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duced in the shale oil. He had only indicated certain simi- 
larities which did exist between the production of sulphur com. 
pounds at a high temperature, where there was hydrogen sulphide, 
and the conditions in a simple synthesis from acetylene and 
sulphur. He would be strongly inclined, however, to defer to 
Dr. Dunstan in regard to any theories as to the actual mechanism 
of formation of those compounds in the retort. 

Diethyl sulphide was stated on passage through a red hot tube 
to lose six atoms of hydrogen and give a small amount of thiophen. 
The Russian chemist Grischkewitsch, whose work was referred to 
in the paper, also stated that tetrahydrothiophen lost hydrogen 
and gave thiophen on similar treatment. 

He was afraid he could not say anything about acetylene deriva- 
tives in the oil at the moment. He was certain that an organic 
chemist could spend almost a lifetime on investigating the com- 
pounds contained in shale oil. Although he was interested in 
the unsaturated hydrocarbons, up to the present he had not had 
occasion to deal with them much, because they were removed 
by the mercuric acetate treatment. 

Everyone who had to do with Kimmeridge shale oil agreed that 
it was very highly unsaturated. He did not know whether the 
fractions contained acetylenes ; they probably contained diolefines 
because some of the lower fractions tended to deposit a resinous 
mass similar to that yielded by some specimens of “ cracked ”’ oils. 

He entirely concurred with what Dr. Dunstan said about the 
unfortunate use of the term “ thiophanes,” and indeed had referred 
to that in the paper. It was unfortunate that Mabery used that 
term when describing a class of substances of which he had not 
identified a single member. 

As regards Mabery’s “ thiophanes,” in view of the extent to 
which his work has been quoted, it may be worth while to summarise 
his results and the conclusions which he actually drew from 
them. 

By dilution of a sulphuric acid sludge from a Canadian petroleum 
Mabery obtained an oil which was submitted to repeated distilla- 
tion. The resulting fractions were separately treated with alcoholic 
mercuric chloride solution, and the viscous precipitates decomposed 
by hydrogen sulphide to remove mercury. The regenerated 
oils were separately fractionated and a series of products obtained 
which, from their b.ps., the sulphur content and the molecular 
refraction were considered by Mabery to be homogeneous. Whether 
this was so, or not, was difficult to say, but the treatment with 
mercuric chloride should have removed most, if not all, of the 
non-sulphur ingredients. If the mercuric chloride precipitates 
had been solids instead of (usually) viscid oils, the results would 
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have appeared more convincing. Each presumably pure fraction 
of the regenerated oil was oxidised with potassium permanganate 
to what Mabery considered to be the corresponding pure sulphone. 
Although some of the analyses showed figures which differed from 
those theoretically to be expected, some of them appeared to justify 
his conclusion that he was dealing with pure substances. It 
appeared doubtful, however, whether this was so in all cases. 
Arguing largely from the apparent absence of thiophen deriva- 
tives and from the molecular refraction and high density of the 
different fractions, Mabery concluded that the sulphides he isolated 
a saturated cyclic structure. It was interesting to 
quote from Am. Chem. Jour., 1906, 35, 422, “ The series contained 
in the portion of Canadian petroleum with higher boiling points are 
not alkyl sulphides, mercaptans, thiophens nor ethylene sulphides. 
Their high specific gravities show that they belong to a new series.” 
He concluded that his products were either “‘ hydrothiophens with 
long side-chains, (poly) methylene sulphides with numerous or 
long side-chains or simple ring (poly) methylene sulphides... . 
The ready formation of sulphones, addition-products with alkyl io- 
dides is unlike the thiophens, but the hydrothiophens may behave 
differently.” (The work of von Braun and of Grischkewitech- 
Trochimovski has shown this prophecy to be justified.) “It is 
improbable that rings with a very large number of carbon atoms 
can exist. . . The lowest member of the series 
from Canadian petroleum was O©,H,,8 b.p. 45-50° at 50 m.m. 
(or 125-130° at ordinary pressure, p. 408), which may be hexa- 
methylene sulphide or methylpentamethylene sulphide. Higher 
homologues may reasonably be considered as side-chain deriva- 
tives.” This product was obviously impure (p. 408,419). Hexa- 
methylene sulphide boils at 169-171° and 2-methylpentamethylene 


1 
sulphide at 151-4-151-6°. The densities are er =0-9743 and 


4 
0-9449 respectively (Grischkewitech). 

Mabery adds: “The precise form of the ring with reference 
to the number of carbon atoms it contains is still uncertain ; 
the central group may be a penta., hexa- or heptamethylene ring. 
It has therefore seemed advisable to employ a comprehensive 
name that shall include any possible arrangement, and the term 
thiophane has been adopted.” 

The chief evidence for a cyclic structure for the “ thiophanes ” 
was the high density in comparison with the open chain alkyl 
sulphides. The b.ps. in most cases were not very different from 
those of the higher alkyl sulphides with the same number of 
carbon atoms. His sulphones were liquid, but this was true of 
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many aliphatic sulphones—e.g., isobutyl sulphone and ethyl- 
isoamy] sulphone, while di-isoamylsulphone melts at 13°. 

Mabery observed a difference in the case of oxidation by nitric 
acid of di-isoamylsulphide and his thiophanes (p. 418). He also con- 
sidered that the violent substituting action of bromine indicated 
the presence of a new class of compound (p. 415). 

It was therefore difficult to decide whether Mabery’s “ thiophanes” 
contain open or closed carbon chains, but in view of the work of 
Thierry and of the present authors his speculations on the properties 
and possible occurrence of polymethylene sulphides in petroleum 
were of considerable interest. Mabery’s conclusions might well be 
correct, but they appeared to be based on somewhat insufficient 
evidence. 

With regard to Dr. Dunstan’s remarks concerning the occurrence 
of tetrahydrothiophen and pentamethylene sulphide or their 
alkyl derivatives in petroleum, it should be mentioned that in a 
paper published a few weeks ago Thierry demonstrated the presence 
of the first two compounds in an oil obtained by the dilution of 
the sulphuric acid sludge of a Persian petroleum. 

He had been very interested to hear Mr. Hackford’s remarks. 
In the Bibliography at the end of the paper reference was made 
*to the action of sulphur on saturated, as well as unsaturated, 
compounds giving thiophen derivatives. 

Mr. Hackford referred to the decomposition of sulphur compounds 
in oils. Personally, he could not say very much about that, not 
having had occasion to distil the crude oil more than once. It was 
known that difficulties and ambiguities would be encountered if 
the oil were distilled at atmospheric pressure, and that was why 
it was decided to adopt a milder process. The oil had always 
been distilled with steam, but he had yet to examine the non- 
volatile fractions. He trusted the treatment with steam was not 
sufficiently violent to cause any disruption of the molecules of the 
original sulphur compounds, but he could not say it did not. 

He had not yet found any mercaptans in the oil. He believed 
the phenol fraction might contain a trace of them. It certainly 
contained sulphur, but he thought very little was present. 

Dr. Dunstan had referred to the presence of free sulphur. He 
had never observed any free sulphur to separate from the oil 
which had been obtained on distillation with steam—i.e., which 
made up about 30 per cent. of the crude oil. 

Dr. Dunstan, interposing, said he meant in solution. 

Dr. Challenger said no indication of it had been observed 
even when the oil was treated with mercuric acetate. 
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Mr. Craven had referred to the indophenin reaction, some refer- 
ences to which were made in the Bibliography. It was absolutely 
useless for detecting thiophen in ordinary shale oil. Unsaturated 
hydrocarbons were present, and Heusler and others whose names 
appeared in the Bibliography had shown that in the presence of 
unsaturated hydrocarbons the indophenin test failed. If one 
took coal tar benzene and added a little Kimmeridge shale oil, 
the indophenin reaction could not be obtained, due to the masking 
effect of the intense red-brown colour produced from the sulphuric 
acid and the unsaturated hydrocarbons. 

It should be borne in mind, however, that pure thiophen and 
some of its homologues were resinified by sulphuric acid, and that 
the indophenin test was best applied to dilute solutions of thiophens 
in saturated or aromatic hydrocarbons. The mercuric chloride or 
acetate compounds obtained from the oil showed the reaction 
quite well. 

Mr. Shatwell asked about the percentage of bases and phenols. 
That had not been determined. Practically all the acid and caustic 
soda washings had been kept, and the percentage was very small. 
He thought there was some evidence as to the percentage of phenols 
in Norfolk oil. 

In a very early paper by Greville Williams (to which a reference 
was given in the Bibliography) the bases were examined and it 
was not thought necessary to go into that again. The bases were 
free from sulphur. 

He had not determined the percentage of thiophen in the 
different fractions, but as far as he could remember the 109-113° 
fraction contained about 25%, of methylthiophen, judging from 
the amount of pure methylthiophen obtained at the end. 

The sulphur in the higher fractions had not yet been investigated. 
The highest fractions contained a good deal, and, even if distilled 
at the best vacuum obtainable, those with a boiling point above 
about 300° at ordinary pressure began to give off HS. He had 
not determined the total sulphur present, but thought the smaller 
the molecular weight the higher would be the percentage of sulphur. 

He would be interested to examine Mr. Cunningham Craig’s 
specimen of oil. 

On the motion of the President, a hearty vote of thanks was 
accorded to Dr. Challenger and his colleagues for their paper, and 
the proceedings then terminated. 





THE INSTITUTION OF PETROLEUM TECHNOLOGISTS. 


Tue Nivety-Seconp Generat Meertine of the Institution of 
Petroleum Technologists was held in the Rooms of the Royal 
Society of Arts, John Street, Adelphi, W.C. 2 on Tuesday evening, 
March 9th, 1926, Sir Thomas Holland, K.C.8.I., K.C.LE., F.R.S., 
(President), occupying the chair. 


PRoposzD ALTERATION OF By-Laws. 


The President asked the Secrerary to read the following 
alterations to be proposed by Council :— 


Present By-Law, Sxcrion II., Paragraph 1. 


“ The word petroleum is accepted in the widest sense and includes 
all natural bitumens (and derivative hydrocarbon products) from 
the lightest gaseous state as represented by natural-gas, through 
the varying densities of liquid petroleum, to the various solid 
forms ; in addition to which is included the legal definition by the 
Petroleum Act, 1871 (34 and 35 Vict., ch. 105), whereby petroleum 
is defined in the following words :—‘ For the purposes of this Act 
the term “ petroleum ”’ includes any rock oil, Rangoon oil, Burmah 
oil, oil made from petroleum, coal, schist, shale, peat, or other 
bituminous substance, and any products of petroleum, or any of 
the above-mentioned oils.’ ” 

Proposed alteration : ‘‘ The word Petroleum is accepted in the 
widest sense and includes all natural bitumens and hydrocarbons 
derived from any source, from the lightest gaseous state, through 
the varying densities of liquid to the various solid forms.” 

Present By-Law, Section III., Paragraph 3. 


“3. Members shall comprise every person who, on the 17th 
day of June, 1914, was on the register as a Member, and 
every person thereafter elected or transferred into the class 
of Members. Every candidate for admission into the class of 
Members or for transfer into that class shall be not less than twenty- 
eight years of age, and shall satisfy the Council (a) that he has 
received a good general and scientific education and has been for 
at least five years in a responsible position with regard to petroleum 
technology, and is so engaged at the time of his application ; and 
he shall be, in the opinion of the Council, a fit and proper person to 
belong to the Institution.” 

alteration: To delete the words “and is so engaged 
at the time of his application.” 
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Present By-Law, Section IIl., Paragraph 4. 

“ Associate Members shall comprise every person who, on the 
17th day of June, 1914, was on the register as an Associate Member ; 
and every person thereafter elected or transferred into the class of 
Associate Members.. Every candidate for admission into the class 
of Associate Members, or for transfer into that class, shall be not 
less than twenty-three years of age, and shall satisfy the Council 
that he has received a good general and scientific education, and 
has had at least two years’ practical experience in a position as 
petroleum technologist, of a character recognised as leading up to 
qualification for membership, and he shall be so engaged at the 
time of his application; and he shall be, in the opinion of the 
Council, a fit and proper person to belong to the Institution.” 

Proposed alteration : To delete the words, ‘“ and he shall be so 
engaged at the time of his application.” 


Present By-Law, Section III., Paragraph 6. 

‘* Associates shall comprise every person who, on the 17th day 
of June, 1914, was on the register as an Associate and every person 
thereafter elected into the class of Associates. Every candidate 
for admission into the class of Associates shall be not less than 
thirty years of age, and shall be a person who, not being eligible 
for Membership or Associate Membership, yet by reason of his 
practical experience in any of the branches of petroleum technology 
or otherwise, is, in the opinion of the Council, a fit and proper 
person to belong to the Institution.” 

Proposed alteration: To delete the words “shall not be less 
than thirty years of age, and.” 


Present By-Law, Section IV., Paragraph 12. 
‘‘ When four-fifths or more of the votes given shall be in favour 
of the candidate, such candidate shall be elected; but when a 
smaller proportion than four-fifths of the votes given shall be in 
favour of the candidate, he shall not be elected.” 
Proposed alteration: *To alter “ four-fifths” in both cases to 
nine-tent! 
Present By-Law, Section IV., Paragraph 13. 
“ No such ballot is valid unless 11 or more Members or Associate 
Members ballot.” 
Proposed alteration : To delete the figure “11” and substitute 
the figure “ 50.” 
Present By-Law, Section IV., Paragraph 18. 
“18. If any Member, Associate Member, Student or Associate 
shall leave his subscription in arrears for one year and shall fail to 
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pay such arrears within six calendar months after a written applica- 
tion (according to Form D in the Appendix) has been sent to him 
by the Secretary, his name may be struck off the Register by the 
Council at any time afterwards, and he shall thereupon cease to 
have any rights as a Member, Associate Member, Student or Associ- 
ate, etc.” 

Proposed alteration : To substitute the words “ two years” for 
“one year,” and “three calendar months” for “six calendar 
months.” 

Present By-Law, Section VI., Paragraph 2. 

“2. The Entrance Fee for a Member shall be Two Guineas 
(22. 2s. Od.) ; for an Associate Member or Associate One Guinea 
(ll. 1s.) ; but each Associate Member, on being transferred to 
Membership, shall pay an additional Entrance Fee of One Guinea 
(ll. 1s.).” 

Proposed alteration : To insert the words “ or Associate ’’ after 
the words “ but each Associate Member.” 


Present By-Law, Section VIII., Paragraph 2. 
“‘ The Honorary Secretary shall be er officio a Member of Council, 
and responsible to the Council for the General Administration of 
the Affairs of the Institution.” 


Proposed alteration : To insert the words “ and of all Committees ” 
after the words “a Member of Council.” 


Present By-Law, Form D. 

“ Dear Sir, I am directed by the Council of Tue InstrruTion 
or Prrroteum TkEcHNOLOGISTS to draw your attention 
to Clause 8, Section VI., of the By-laws, and to remind you that the 
sum of £ of your annual subscription to the funds of the 
Institution remains unpaid, and that you are in consequence in 
arrear of subscription. I am also directed to request that you 
will cause the same to be paid within six calendar months from this 
date, otherwise the Council will be under the necessity of exercising 
their discretion, as to using the power vested in them by Clause 18, 
Section IV., of the By-laws.” 

Proposed alteration : To substitute the word “ three ” for “ six ” 
calendar months. 

The President formally gave notice that the alterations which 
had been read by the Secretary would be proposed at the Annual 
Meeting. 

The President said Dr. Arthur Wade had spent twelve years 
studying the reported and supposed occurrences of oil in Australia, 
and many of his papers, both geological and paleontological, had 
been published there as official reports. The paper gave a summary 
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of his investigations, especially from the point of view of the prospect 
of obtaining oil; the paper was thus of unusual value, because of 
the thoroughness with which the subject had been dealt with, and 
it was placed before the members soon after the author had finished 
his recent work in Australia. 

The following paper was then read :— 


The Search for Oil in Australia. 


By Arruur Wang, D.Sc., A.R.C.S., F.G.8., M.Inst.M.M., F.Am.G.8. 
(MEMBER). 


1. Brief History of the Search to 1913. 

In no part of the world have governments and peoples been 
more anxious to obtain supplies of petroleum during the past 
twenty-five years than in Australia. The whole population has 
been fully aware of the necessity for, and the advantages of, interna! 
or near sources of supply. Fairly abundant supplies of coal are 
distributed around the margins of the Continent ; fortunately, in 
most cases, within easy access of the centres of population and the 
seaboard. But the development of the motor vehicle, the aero- 
plane and the oil-burning vessel, for war or trading purposes, on 
the waterways of the world has developed a situation with regard 
to liquid fuels which Australia has not been able to meet from 
within. A Continent of vast distances and widely separated groups 
of settlement, the motor vehicle has become an absolutely necessary 
means of communication, and of opening up the country. In fact, 
for such vehicles Australia constitutes one of the best markets 
in the world. Lines of aerial communication are developing 
rapidly, and for the carriage of mails by this method Australia 
stands second to none. Furthermore, the white community of 
Australia is the most isolated in the world, vast distances of sea 
have to be covered before the Australian can come into touch with 
any civilisation comparable to his own, and this isolation fills his 
mind with a certain amount of anxiety as to the safety of his 
position, leads to some antagonism towards the coloured races who 
are his nearest neighbours and from whom he suspects some chal- 
lenge may come in future years, and has led to the policy of a 
white Australia. Therefore in addition to the special necessity 
which exists in Australia for supplies of liquid fuel for industrial 
purposes and means of communication, there is also to be faced 
the more urgent necessity which arises from the need to ensure the 
Se ee ee 
situation. Until recently, about 80 per cent. of 
used in Australia were imported from America, whieh noceasitates 
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carriage over 6,000 miles of ocean. The rest came from the Dutch 
Fast Indies, not so distant but still entailing a sea voyage sufficiently 
long to be hazardous in time of war. To-day, the Anglo-Persian 
Company in partnership with the Commonwealth Government, is 
obtaining an increasing share of the business, but the oil has to be 
imported from the Persian Gulf, which makes the general position 
no better, and the urgency of obtaining supplies, if possible either 
within the Commonwealth or close at hand, still exists. 
Stimulated by the success achieved by the Scottish Oil Shale 
Distillers a generation or so ago, attention was first paid to similar 
deposits which were known to exist, especially those in New South 
Wales, and which proved to be extraordinary in their quality and 
richness. But although at first a successful career of development 
appeared to be certain, increasing competition from without and 
labour troubles within, together with incumbrances due to what are 
now generally regarded as errors in policy and management in the 
early stages, have caused the business to languish until at the 
moment it seems almost to have succumbed. There is, however, 
hope that the industry will be given a new lease of life. Interest 
has been revived, stimulated by new driving forces and new methods. 
The public was disappointed at the comparative lack of success 
which had attended the attempts made to obtain supplies of liquid 
fuel internally from the rich kerosene shales and similar deposits. 
The wonderful strides made by the drillers of oil wells in America 
were watched with somewhat jealous eyes, and the question arose 
as to whether a Continent of the size of Australia could possibly 
exist without containing pools of petroleum similar to those which 
were being tapped almost daily in the U.S.A. ep reer gl 
of that country. A few small syndicates and companies were 
formed and some search for oil was commenced. Owing to two 
interesting factors the coastal regions of South Australia were most 
highly favoured for prospecting. Along the southern coasts of the 
Continent, from Southern Tasmania to the Leeuwin, fragments of 
bitumen, sometimes weighing upwards of 1 cwt., have been dis- 
covered from time to time. There is evidence that finds of this 
nature have been made throughout the greater part of the last 
century. It is found in small, rounded black pieces, larger and 
more angular fragments, brittle, fissured and much oxidised and 
otherwise affected by exposure to air and sun, and more rarely, ia 
large cakes three or four inches in thickness, which are sometimes 
5:0: Ane Seen. 0a, eles eens > pie ensan 
degree of oxidation and look remarkably fresh in origin. The 
armen en et At ar otra mance pmey: Sager + oer 
Australia between the borders of Victoria and Western Australia, 
although a considerable number of finds have been made more 
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recently on the Southern coasts of Western Australia and of Vic- 


toria, especially at points near to the South Australian borders. 
The fact that some of these fragments after exposure have a 
specific gravity greater than that of sea-water led some observers 
to the conclusion that they originated from seepages near to the 
shore line, and some drilling was done near places where fragments 


In some parts of the Coorong the farmers call this su 
“ petroleum,” and a discovery of it is reported as a “‘ find 
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of supplies of liquid Petroleum in Australia. More or less acci. 
dentally, true seepages of oil and gas were found near the banks 
of the Vailala River at the head of the Gulf of Papua. Claims 
were pegged out and a great deal of activity ensued which was 
subsequently checked by the decision of the Commonwealth 
Government that the development of possible oilfields in Papua 
would be reserved as a monopoly by that Government. Drilling 
was commenced by means of hand-boring plant and a good showing 
of light oil was encountered at a depth of about 200 feet, but the 
country was unexplored and unexamined and the geological 
features unknown. Rapid reconnaissance expeditions were under. 
taken by Carne*, the well-known N.S.W. geologist, and afterwards 
the late Evan Stanley,t who had just been appointed to the post 
of Government Geologist for Papua. Carne’s expedition was 
primarily for the discovery of possible coalfields but he also visited 
the newly discovered Vailala area, as well as areas which were 
being developed for copper. 

In 1913 I was invited by the Commonwealth Government to 
make more detailed investigations and to make suggestions for 
the future development of the oil bearing territory, and parts of 
the years 1913 and 14 were spent on this work.{[ Numerow 
seepages of petroleum and emissions of natural gas were discovered 
at various places between Yule Island and the Purari Delta in 
highly folded late Tertiary deposits chiefly of Miocene and Pliocene 
ages. The folding appears to increase in intensity as the strata 
are traced westwards from Yule Island, and inland towards the 
high mountain ranges which form the axis of New Guinea. A 
thick series of blue clays with subordinate beds of sand, calcareous 
grits, thin impure limestones and some thin seams of coal constitute 
the important group of strata in which evidences of the presence 
of oil are met with. These deposits were laid down in a huge 
tropical delta surrounded by dense jungle. A good deal of drilling 
was accomplished under my control from 1915 to 1919, and later 
under the control of the Anglo-Persian Company. A few thousand 
gallons of light oil of excellent quality were obtained from shallow 
depths under my régime though larger supplies were hoped for at 
depth. No boring has so far been carried to sufficient depth to 
adequately test these deposits. Conditions are trying and difficult 
even now, but these natural difficulties were much greater in the 





* J. E. Carne, ** Notes on the Occurrence of Coal, on and Copper 
in Papua.”” Dept. of External Affairs: Melb. Bull. No. 1, 1913. 

t E. R. Stanley, “‘ The Petroleum Area.”’ ache Australian Ass. 
for the Adv. of Ser., Melb., aera ey yee S p- 200-6. 

¢ “Petroleum in Papua.” A. etn Leaunensantil Parl. Paper, 
Melb., 1914. 
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pioneering stages and were greatly accentuated by the war. The 
Government has recently abandoned its monopoly and the work 









Claims 
nich wag § which is now in the hands of private companies has spread to 
mwealth § what was hitherto German New Guinea, where surface evidences 
n Papua —f are of equal importance to those in Papua. All that can be said 
Drilling § of this region at present is that no oilfield has yet been developed, 
showing § but it is to be hoped that the more widely spread activity which 
but the § exists at present will result in the discovery of more than one pool 
ological § of importance both to commerce and the natural resources of 






the Empire. 
3. The Search for Oil in Australia sinre 1913. 


(a) General Remarks.—Meanwhile the search for oil in Australia 
itself was being extended widely and practically the whole of the 
marginal areas of the Continent had come under the eye of the 
prospector, trained or untrained. But the various State geological 
surveys were also alive to the importance of this problem and in 
many instances special examinations and reports were officially 
















ons for 

yarts of § made in connection with regions which possessed geological features 
merous § which warranted such work. On the other hand, owing to pressure 
sovered § exerted frequently by unofficial prospectors, State geologists were 
elta in § often asked to report on areas which were quite hopeless as potential 
liocene § sources of supplies of petroleum. 

strata The chief source of trouble in connection with the search for 






oil in Australia in the early days was the general lack of knowledge 
concerning oilfields, the conditions under which oil accumulates 
and the methods by means of which development and production 
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stitute § are obtained and maintained which unavoidably exists in a thinly 
esence populated country so isolated from the rest of the world as is 
. huge @ Australia. I venture to say that we in Great Britain have suffered, 
irilling § to a lesser degree perhaps, from similar causes, especially at, the 
1 later § directing and financial end of the business. Resulting from such 






circumstances the prospectors have not infrequently been old 
and untrained mining prospectors with some practical and hard 
won knowledge of the the sppdn el onctianatans of eesks Utnenel de Gel 
but none whatever of petroleum. Even when the qualified geologist 
and mining man has been employed on the work, lack of special 
training and experience with regard to oil has sometimes proved 
a severe handicap both to the prospector himself and to his 
employers. I must say, however, that there has been a distinct 
improvement in this direction since 1913 and the methods employed 
to-day are in some cases quite sound and scientific. These facts 
have been recognised by some of the concerns which have interested 
themselves in the finding of oil and there has been a tendency of 
late to bring in American oil geologists in consequence, but it 
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should be evident from what I have said that this step would have 
been much more profitable in the early days of prospecting for 
there are to-day Australian geologists who are sufficiently well 
acquainted with the principles of oil occurrence to be able to carry 
on the work. The better type of oil geologist from the American 
fields has, however, some lessons to teach and I think, therefore, 
that these visits will be of value. 

The best way of dealing with the search for oil in Australia 
since the outbreak of war will be to give a brief account of my 
own researches. While advising the Commonwealth Government 
on matters connected with the development of possible oilfield 
areas, especially in Papua, between the years 1913 and 1920, | 
was called upon at times to examine areas in Australia which 
local prospectors considered to be favourable or in which money 
was being spent on drilling ‘y locally formed companies. The 
most serious piece of work of this nature was undertaken in South 
Australia at the request of the South Australian Government in 
1914 and 15. Later, in the year 1924, I was again invited by the 
Commonwealth Government to examine the northern part of 
Western Australia and the Northern Territory. Subsequently, 
various requests for my services resulted in the Commonwealth 
Government asking me to extend my investigations to Queensland, 
New South Wales, Victoria, South Australia and the southern 
part of Western Australia, so that during the ensuing two years 
I covered the greater part of the Continent. Reports were sub- 
mitted to the Government as the work proceeded and have been 
published chiefly as Parliamentary Papers.* 


(6) South Australia.—At the time of my first visit to South 
Australia in 1914, prospecting was in the stage where it depended 
almost entirely upon the bitumen washed up on the shores and 
on the discoveries of Coorongite in the South-Eastern part of the 
State. Prospectors were interested chiefly in a broad littoral 
belt on the southern margins of the State, and were mostly occupied 
with Eyre’s Peninsula, Kangaroo Island and the South-East. A 
little drilling had been accomplished in places, mostly by means 
of light plant, though heavier plant was being obtained in the 
South-East. I came to the conclusion that the greater part of 
this belt north and north-west of Kingston, consisted of a cover of 
Tertiary sediments overlying a very irregular surface which con- 
sisted of gneisses and granites on the one hand, and more or less 
altered Paleozoic and even older sediments, including an ancient 


* A list of these reports is given on page 31. Reference should be made to 


these for many references and much detail which have necessarily been 
omitted from this paper for the sake of brevity. 
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metamorphic series on the other hand. For the most part, the 
Tertiary cover is thin and the granitic and old sedimentary rocks 
poke through it in very many places, sometimes outcropping over 
pretty extensive areas or showing themselves under the thin Tertiary 
capping in the coastal cliffs. Local basins in the buried landscape 
might locally give greater thicknesses to the Tertiary sediments and 
in some of these lenses of impure lignites occur. But although the 
nature of the country gives ample scope for the occurrence of 
seepages of petroleum, should petroleum be anywhere present, no 
such seepage has ever come to my notice. Pseudo-seepages of the 
usual hydrated iron oxide variety carried me on many a wild-goose 
chase and many a dark-coloured or evil-smelling substance was 
submitted to me as evidence of the presence of petroleum. Structure 
and even geological detail were almost entirely disregarded. All 
that existed was a cheerful optimism based on hope and faith and 
on little else. The whole of the littoral of South Australia, from 
Kingston to the borders of Western Australia, is in my opinion 
hopeless country in which to seek for commercial supplies of 
petroleum. 

South and south-east of Kingston there exists a large area of 
Tertiary sediments which extend eastward into the adjoining 
State of Victoria. They appear to range upwards from the Eocene, 
but owing to the fact that the Paleontology has not yet been suffi- 
ciently studied, it is impossible to divide the series satisfactorily 
into stages or zones which would correlate the sequence with better- 
known areas in Europe. On the South Australian side, granites 
and metamorphic rocks appear around the margins of the area. 
On the Victorian side sedimentary rocks ranging from Upper 
Carboniferous (?) to Jurassic appear. The Tertiary deposits fill 
a large basin-like depression in these older rocks and in the centre 
of the basin they attain a thickness which is unknown, but which 
must be measured in thousands of feet. Except for one very 
doubtful seepage in the gorge of the Glenelg River on the Victorian 
border, where the best exposures of the Tertiary strata are to be 
seen, no oil-bearing stratum has been observed. I examined the 
place in the bed of the Glenelg River where the seepage is supposed 
to occur, but apart from a deposit of black organic river mud resting 
on massive limestones, I could discover no evidence of an oil seepage. 
If a seepage does occur here, it is accompanied by none of the 
phenomena which usually accompany an escape of crude oil. The 
black river muds may contain minute traces of oil, but that is 
another story. The section in the Glenelg Gorge does show that 
the beds have been subjected to movements which have caused 
folding. Elsewhere the observable dips are very small as a rule. 
When some horizon is traced for considerable distances folding on 
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a large scale seems to be indicated, but in the absence of detailed 
Paleontological work and mapping, the observer cannot always be 
sure that the horizon he picks up after a break is the same as the 
one he has been following. It is a case in which much work is 
required, detailed Paleontological work, together with detailed 
mapping, levelling and contouring, before it can be proved that 
suitably closed structures exist in this area. In the 1914-15 period 
serious work with efficient plant commenced near the S. Australian 
margin of this Tertiary basin, and a bore was put down to a depth 
of over 4,000 feet near Robe. It bottomed on Paleozoic or older 
rocks, and yielded nothing of importance. Since that period the 
work of prospecting in South Australia has gradually come to be 
concentrated in this area and a number of companies have been 
and are drilling on sites which are thought to be suitable from a 
geological point of view. Under the surface limestones considerable 
thicknesses of light and dark-coloured clays sometimes containing 
impure lignitic seams have been proved with some bed of sandstone 
interspersed but nothing like an oil sand has been recorded. Hopes 
are often based on the fact that from some of the drilling samples 
very minute quantities, of the nature of -005 per cent., of oily 
matter resembling mineral oil can be extracted by solvents. There 
is a remarkable similarity, both quantitatively and qualitatively, 
between the results of such extractions from bore samples from all 
over Australia, from Western Australia to Queensland, and very 
many analyses of samples from widely -separated districts give 
results similar to the above. What is the significance of such 
phenomena? Personally, I believe that such results are unimpor- 
tant. Moreover, I am inclined to think that the degree of meta- 
morphism which has taken place in the carbonaceous matter con- 
tained in these deposits has not been sufficient to produce any 
considerable body of petroleum. Beneath these beds near the 
border, however, Jurassic and Permo-Carboniferous sediments 
are likely to occur, and there are some-grounds for hoping that oil 
may have been formed in these formations. A suitably-located 
deep boring may therefore solve many problems and save money 
in the long run. 

Another interesting basin occurs inland, at the far north-east 
corner of the State. It is part of the great artesian basin which 
occupies parts of South Australia, Queensland and New South 
Wales, and is constituted by rocks of Mesozoic age, but this basin 
must be dealt with under the heading of Queensland, wherein the 
greater part is situated. 


(c) Western Australia.—During the past few years, the great 
Permo-Carboniferous basin which exists in the Kimberley region 
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of Western Australia and is drained by the Fitzroy River, has 
been of much interest to those who seek for possible sources of 
petroleum in Australia. The northern part of the Kimberleys 
consists of great plateaux and ridges of metamorphosed sediments 
mostly Pre-Cambrian in age, containing large areas of granites and 
gneisses, the southern margin of which sweeps round in a great 
curve from Yampi Sound on the 16th parallel of latitude to Christ- 
mas Creek, on the 20th parallel and back again to the 16th parallel, 
where it crosses the border into the Northern Territory. To the 
south these rocks are thrown down by a series of great step faults 
and form a depression which is occupied by Permo-Carboniferous 
strata. Similar types of metamorphic rocks crop out on the 
southern edges of this basin about the 23rd parallel. The eastern 
margins are not well known for the country is still largely unex- 
plored. To the north the Permo-Carboniferous sediments are 
folded into long wrinkles which run parallel to the edges of the 
basin. The Permo-Carboniferous series consists chiefly of flags, 
sandstones and some carbonaceous shales with thin fossiliferous 
limestone horizons above ; massive sandstones and conglomerates, 
glacial till and blue and grey shales resting on a series of thick 
limestones beneath. These beds are at least 4,000 ft. in thickness. 

The first evidences of petroleum were found in a shallow boring for 
water in the massive limestone of the Rough Range at Price’s Creek 
on the northern margin of the basin. Subsequent bores gave small 
showings and strong smells of petroleum in calcareous shales and 
massive limestones down to 700 ft., but nothing of commercial 
importance. Operations were then transferred to Mount Wynne, 
where better structural conditions had been mapped. A bore was 
sunk to a depth of about 2,000 ft. through massive sandstones and 
occasional bands of shale and yielded several slight showings of oil, 
usually, however, in the form of asphaltum or bitumen which 
occurs either as an infilling in fissures or as small blebs in the sand- 
stones. Mount Wynne is about 90 miles from Price’s Creek, and 
it is now thought that the chances of success may be greater in the 
Pool Range, which is both nearer to the bituminous limestones 
of the Rough Range and to the margins of the basin. The structure 
is that of an elongated dome, the axis of which is broken by trough 
faulting. 

I am of opinion that Cambrian or Pre-Cambrian sediments and 
metamorphic rocks underlie the Permo-Carboniferous strata, and 
that the chances of obtaining oil are confined to the Permo-Carbon- 
iferous. The nature of the strata as a possible source of commercial 
supplies of petroleum is not very promising, but small amounts of 
oil certainly do exist in these beds, and the geological structures 
which are present on the margins of a great synclinal depression 
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are quite favourable. The country is certainly worth testing by 
means of a bore situated on structure and deep enough to test the 
lower members of the Permo-Carboniferous. 

E. T. Hardman’s Report on the Geology of the Kimberley Dis. 
trict published in 1885 has long been a standard work of reference. 
Hardman shows on his maps a second but smaller basin of Permo- 
Carboniferous rocks to the north-east of the Fitzroy area and on 
the Ord River, and since seepages of bitumen were reported in that 
locality it was thought that conditions might be very similar to 
those of the Fitzroy basin. It was found, however, when I visited 
this area on the Ord River, that the differences were very marked 
indeed. Instead of finding a basin of Permo-Carboniferous rock, 
I found fossiliferous strata of Middle and Lower Cambrian age 
crowded in places with an Olenellus type of fauna. The structure 
is of intense geological interest. The area is 80 miles long by 
40 miles wide, situated on the borders of Western Australia and the 
Northern Territory. It is an oval tract of little altered Middle and 
Lower Cambrian sediments, chiefly consisting of limestones, shales 
and mudstones, sometimes carbonaceous, with very few porous or 
sandy horizons. In the centre of the basin the beds are almost 
horizontal or slightly folded as a rule, but all round the margins the 
beds turn up abruptly, the dip often approaching the vertical. A 
massive limestone forms the lower member of the series, and the 
abrupt dip has caused it to form walls which run for miles around 
the margins of the area. Below the limestone beds of basalt, over 
3,000 ft. in thickness, are present and are folded in the same way as 
the overlying limestones. The basalt forms a belt which com- 
pletely surrounds as well as underlies the Cambrian sediments and 
the wall-like structure of the limestone is due to the fact that the 
basalt has weathered more rapidly than the overlying strata. The 
basalt on the margins soon turns over and lies almost horizontally 
again with outliers of the basal limestone resting conformably above 
showing a perfect monoclinal structure. Below the basalt is another 
series of more altered sediments, consisting of quartzites, flags, 
shales and two massive siliceous limestones which are quite devoid 
of fossils. This series is at least 12,000 ft. in thickness, and is most 
likely Pre-Cambrian in age. I found that it covered great areas in 
Northern Australia from Yampi Sound to the Gulf of Carpentaria. 
Some of the flaggy beds yield a number of obscure fossils, the 
determination of which must be left to future workers who 
have here a great field for research. The whole series is indeed of 
great interest, both from geological and paleontological points of 
view. In the north-west part of the basin near the junction of the 
Negri with the Ord, the monoclinal dips were the lowest observed. 
Brine springs occur in the bed of the Ord River and large pseudo- 
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morphs after salt crystais were found in Cambrian mudstones. 
Most remarkable of all, the upper part of the underlying basalt 
was found to be impregnated with bitumen in places. The bitumen 
fills fissures and vesicles in the basalt and softens and runs out in 
the heat of the sun. Microscopic examination has led to the con- 
clusion that the bitumen is an infilling which reached the basalt 
long after cooling and is not likely to have been caught up from 
neighbouring sediments during flow. The Okes-Durack Test Bore 
was situated on a low fold near the centre of the basin. It passed 
into basalt at a depth of 788 ft. Blue and gray shales and mud- 
stones containing gypsum, with bands of limestone predominated. 
A little gas with a smell of petroleum and sulphur, were noted in 
the lowest limestones just above the basalt, but no horizon from 
which petroleum could be expected was found. Now petroleum 
could very well have originated in such beds, and I think that we 
have here a case of an extinct oilfield, an area which was formerly 
oil-bearing perhaps in commercial quantities, but time, crustal 
movements, the percolation of water, denudation and other causes 
have removed all but the last traces of petroleum which in the last 
and most stable form of bitumen is retained in the only suitable 
porous body, the vesicular upper surface of the underlying 
basalts. 

Before passing from Western Australia to the next area, I will 
deal briefly with the southern part of the State, which I examined 
at a subsequent date. From the borders of South Australia to Cape 
Leeuwin the underlying rock consists chiefly of granite and old and 
more or less metamorphosed sedimentary series. In places these 
rocks are thinly covered with sands and travertinous limestones 
of recent origin. In depressions, beds of carbonaceous mud and 
even lignites have accumulated. These have given rise to some 
hope that oil could be obtained by boring into these beds. The 
fact that minute traces of oily matter can be extracted from such 
muds by means of solvents and more by distillation methods has 
supported such hopes but really there is little chance that an oil- 
field will ever be developed in this part of Western Australia. 


(d) The Northern Territory.—Geologically the Northern part of 
the Northern Territory and the Kimberley region of Western 
Australia are one area. Metamorphic rocks and granites overlain 
by an ancient sedimentary series probably of Pre-Cambrian origin, 
some tracts of proved Cambrian age and large areas of basalt 
occupy by far the greater part of the area as they 
Kimberleys. There is great geological -similarity over 
region. Copper, gold and tin are more certain of 
seatuide Slam ciivalenn-extemse tov Oaealiah. them abguenmitahe 
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Two occurrences of bitumen are, however, worthy of note, and 
both are remarkable in their nature. The more important is to be 
found on Elcho Island to the north-west of the Gulf of Carpentaria. 
Here indurated Pre-Cambrian flags, shales and quartzites outcrop. 
They are almost horizontal or dip at very low angles. In the shaley 
layers between quartzitic bands are found isolated flat cakes of 
very hard bitumen about 1 inch in thickness, and sometimes about 
1 foot in diameter. They are distributed almost in the same manner 
as are concretionary nodules in shale beds. I do not regard the 
occurrence as of any importance commercially, but it is extremely 
interesting to find bitumen in beds which show marked signs of 
metamorphism and of such ancient origin. I look upon these 
cakes as the final remnant of what must have been a more important 
accumulation of bitumen, and we may have here the last stages 
of an even older accumulation of oil than that which may have 
existed in the Ord River basin. The second occurrence is closely 
allied. Near the Roper River at the Waggon Lagoon between 
300 and 400 miles inland from Port Darwin, I found bitumen again 
in a vesicular basalt, but in this case the basalt was impregnated 
at its junction with quartzites, shales and flags similar to those of 
Elcho Island. Again, the occurrence is more of geological than of 
commercial interest, and no development is likely to follow upon 
such a discovery. 


(e) Queensland.—Since 1897, when a large volume of natural 
gas was encountered in a boring for water at Roma, in Queensland, 
this part of Australia has been considered by those who have studied 
the Australian problem to be of greater promise than usual, so far 
as oilfield development is concerned. 

Roma is situated near the rim of the great artesian basin which 
occupies a large part of Western Queensland as well as parts of the 
Northern Territory, South Australia, and New South Wales. 

The important groups of strata forming this basin are the Triassic 
(Ipswich), consisting chiefly of clays, sandstones and important coal 
seams; the Trias-Jura or Jurassic, divided into two groups, the 
lower being the Bundamba Sandstones, a very massive group of 
sandstones with some thin carbonaceous shales in places and the 
Upper or Walloon Coal Measures, consisting chiefly of more flaggy 
sandstones, calcareous and carbonaceous shales with concretionary 
iron stone bands and some coal seams, and of less importance to us 
overlying Cretaceous and Tertiary deposits. 

Important water supplies are obtained in the centre of the basin, 
sometimes from depths of over 7,000 ft., from the porous sandstones 
of the Trias-Jura. The natural gas at Roma is also from the 
Walloon Measures. Moreover, some actual crude oil associated 
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with hot mineralised water has been observed flowing from deep 
artesian bores in this formation in the neighbourhood of Longreach 
in central Queensland. This crude oil becomes a dark brown natural 
wax at normal temperatures, 97 per cent. of which is soluble in 
petrol ether. 

The strata constituting the Trias-Jura system were entirely laid 
down under fresh water conditions. They are extremely false 
bedded, lenticular and erratic, so that it is almost impossible to 
trace any bed very far in any direction, and equally impossible to 
correlate the logs of borings, even when the bores are only short 
distances apart. Ordinary reconnaissance field work reveals 
little apparent folding. The beds commonly appear to be almost 
horizontal, but actually they dip to the south and south-west 
towards the centre of the basin at a rate which averages about 
40 ft. to the mile. It is difficult country to work in, large areas 
are dovered with an almost impenetrable scrub of prickly pear and 
settlement is very sparse. It is evident that if structural features 
are to be found, a good deal of patient detailed work on modern 
lines will be necessary. Jensen and Ball, working on the Queens- 
land Geological Survey have perhaps done more careful geological 
work in this region than any others, and both claim that dome-like 
structures exist on the margin of the artesian basin, but there is a 
total absence of the detailed work in this area which is very necessary 
in such conditions. 

The No. 3 bore at Roma gave a yield of wet natural gas which 
was estimated by the Government analyst to be 10 million cub. ft. 
aday. He was able to extract one and one-third pints of gasolene 
per 1,000 cub. ft. of gas. The analysis showed 82-4 per cent. of 
the Paraffin Series, including ethane, and 5 per cent. of Benzenes 
to be present. The carbon-ratio obtained from analyses of coals 
from the strata show a very satisfactory state of metamorphism 
for the formation and occurrence of oil, but there is one peculiar 
and disquieting circumstance. The waters from the various deep 
bores in this part of Queensland are always hot. At Ruthven I 
found the temperature of the bore water coming from a depth of 
4,100 ft. to be over 190° Fah., the temperature gradient averages 
close to 1° Fah. for every 30 ft., which is a much more rapid rise of 
temperature than is normal. It has been suggested that the high 
temperatures which exist at depth in this region may have caused 
any petroleum which may have formed to dissociate, the higher 
fractions being driven off as gases leaving only heavy residues be- 
hind. This would explain exactly what is being found—heavy 
waxy residues in the bores around Longreach and the accumulations 
of light gases in favourable localities such as Roma. Natural gas 
wells giving such quantities as were obtained at Roma should, 
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however, be of great value to Central Queensland, and the possi- 
bility of obtaining such supplies cannot be overlooked. The work 
of prospecting and drilling will certainly be carried much further in 
Queensland. All the bores at Roma had unfortunate histories and 
endings, but the only result of these has been to make the Queens. 
land concerns more careful with regard to both drilling equipment 
and personnel. 

Some drilling for oil has been accomplished in other parts of 
Queensland during recent years, but none of the areas are likely 
to become important. Minute showings of oil from sludges, drill 
samples and waters have been recorded but although some car- 
bonaceous deposits seem frequently to yield traces of oily matter 
which resembles mineral oil when treated with solvents, many 
of the showings reported are undoubtedly due to drainage into the 
borehole from the surface operations or from lubricants used on 
tool joints, casing or even the dressing of wire lines. An experiment 
with the mud being circulated through a rotary boring at Orallo, 
North of Roma, showed that almost exactly the same percentage 
of mineral oil could be extracted from it as the average extraction 
obtained by solvents from bore samples and sludges from other 
bores widely distributed, not only in Queensland, but in the rest 
of Australia. In the first case, there was no doubt whatever that 
the oily matter contaminating the mud arose from the working 
plant above, so that the result was of very great significance. 


(f) New South Wales—No authenticated seepages of oil or gas 
nor occurrence of bitumen originated the search for petroleum in 
this State, rather has it been inspired by the presence of well-defined 
and suitable structural conditions in strata containing an abundance 
of coal and otherwise favourable for the formation, accumulation 
and preservation of supplies of petroleum. Such structures have 
been found in the north-west part of the Newcastle-Maitland 
coalfield area on the margins of another great Permo-Carboniferous 
basin in which Sydney is centrally placed. This may be called the 
Sydney Coal Basin. Most of the exploratory work of importance 
accomplished during the past few years has been by an American 
geologist, Mr. H. C. Millard, with Professor Sir Edgeworth David's 
classical work on the Geology of the Hunter River Coal Measures 
as a basis. In this case the carbon-ratio hypothesis has been the 
chief guiding factor, so it may be well to discuss this hypothesis 
briefly for the benefit of those who may not yet have studied it. 

Numerous investigations in American oilfields have established 
the fact that the degree of metamorphism undergone by coal 
seams gives- some measure of the chances of obtaining oil and 
natural gas in the associated strata. That is to say, there is a 
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stage in the changes undergone by coal seams which corresponds 
with the natural conditions under which carbonaceous matter 
becomes petroleum. The percentage of fixed carbon in a pure 
coal is taken as the measure of metamorphism. The analysis 
of an ordinary coal is usually given under the headings of moisture, 
volatile matter, fixed carbon and ash. From these we eliminate 
ash and moisture and the percentage ratio of fixed carbon to the 
volatile matter is the basis for our hypothesis. Fuller gives the 
relative chances of finding oil corresponding to the ratios obtained 
by this method as follows :— 


Zone of 50 to 55 carbon ratios .. oq e te -- 100 
” » 55 to 60 ” ” ee ee ee ee ee 10 
» » Hto65 ,, de’ Hehe ve probably less than 1 


Now this is a very important theory if it can be proved to be of 
universal application. In connection with American oilfields 
remarkably accurate results have been obtained from it. Such 
an hypothesis must be applied with caution and must be con- 
sidered in conjunction with all other important factors which 
must be studied in connection with any prospective oilfield area. 

Curves drawn through places where similar carbon-ratios are 
obtained from analyses of coals are called “ isovolves” or “ iso. 
carbs.” Mr. Millard worked out a large number of carbon-ratios 
from analyses of coals in the Sydney-Newcastle-Maitland coalfield 
area and was able to draw an isovolve map. The isovolve for a 
carbon-ratio of 50 was drawn around the colliery town of Branxton 
on a dome-like structure known as the Lochinvar dome. A 55 
isovolve coincided roughly with the outcrop of the lower or Greta 
Coal Measures, approximately just outside the Lochinvar Dome 
area. The 60 and 65 isovolves ran through the middle and upper 
coal measures in the Newcastle coalfield area, while the 70 and 
75 isovolves crossed the deeper parts of the Basin in the neighbour- 
hood of Sydney. 

If, then, the hypothesis holds good with regard to this coalfield 
area, it would appear that the chances of obtaining supplies of 
oil from the dome-like structures to the north-west of the area 
which fortunately occur in the regions showing isovolves ranging 
between 50 and 60 should be remarkably good. In order to be 
sure of the facts I worked out the carbon-ratio figures again including 
this time new data supplied by the Geological Survey Department 
in Sydney. I discovered first that it was very doubtful whether 
an isovolve of 60 could be drawn through the Newcastle coalfield 
area at all. I found that where a carbon-ratio of 60 or under 
resulted from analyses of coals in the upper and middle coal 
measures other analyses, often from the same mine, and sometimes 
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from a neighbouring mine working the same seam, would give 
ratios well in excess of 60, and the average of results obtained 
in any area always exceeds 60. 

The 50 and 55 isovolves were based entirely on results obtained 
from the Greta coals. Now these coals lie at a depth of over 7,000 ft. 
below the base of the middle and upper coal measures in which 
the carbon-ratio exceeds 60. This is a difficulty, for if the carbon- 
ratio represents the degree of metamorphism which has taken 
place in the strata, we should expect to find higher ratios in these 
lower coal measures than in the upper ones. Still assuming that 
the carbon-ratio theory was in general correct, I came to the 
conclusion that there must be some peculiar factor which was 
specially affecting the lower or Greta coals. It occurred to me that 
the carbon-ratio theorists had probably been dealing with coals 
of pretty uniform types of origin, and that there may be other 
types of coal which did not conform to the theory. I therefore 
studied the Greta coals in the field with this in mind. I found 
that they were closely associated with bands of cannel coal and 
kerosene shale and that seams of bituminous coal contained patches 
where such coal passed gradually into kerosene shale. In Queens- 
land I had found that impure coals gave much lower carbon- 
ratios than purer coals in the same area. I therefore formed the 
opinion that the cannels and kerosene shales associated with the 
Greta coals caused the carbon-ratio to be apparently much lower 
than it should be and that the true stage of metamorphism, was not 
represented by ratios of 50 to 55 but by a figure which would and 
should be higher than the carbon-ratios obtained from coals in 
the middle and upper coal measures of neighbouring districts. 
I also asked Prof. Sir Edgeworth David, who has special knowledge 
of this area, whether there were microscopic differences between 
the Greta coals and those of the overlying measures. He replied 
that the Greta coals all carry Reinschia australis, the body which 
when concentrated forms kerosene shale and that the upper coals 
do not contain this fossil to any appreciable extent. It was thus 
very plain to me that the presence of seams of cannel or kerosene 
shale in coals distinctly vitiated results obtained from the working 
out of carbon-ratios. I was confirmed in this opinion subse- 
quently by a paper by Mr. William L. Russell in Economic Geology 
of May, 1925. He finds that the carbon-ratios of cannels are from 
10 to 20 per cent. lower than in bituminous coals. He states 
also that “ If the analyses of cannel coals were used the maps would 
tend to show areas of low fixed carbon content in the regions 
where there was much cannel coal. As those areas would not 
indicate regions of low regional alteration, they would greatly 
detract from the value of the map.”’ He also states that “ While 
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the isocarb map has an important use in predicting the best areas 
for testing it should be understood that it merely gives an indication 
of one of the conditions necessary for the occurrence of oil and 
gas. If source rocks and porous reservoirs are not present there 
will, of course, be no production no matter how ideal the isocarbs 
are. On the other hand, if the isocarbs are extremely unfavourable, 
there should be no oil or gas production even though other favouring 
conditions are present.”” This is the same conclusion I had stated 
in other words in my Queensland Report written in February 
of the same year, so that Mr. Russell and myself had reached 
two exactly similar conclusions at the same time while working 
in quite different fields. 

Thus, the dome-like areas to the north-west of the Sydney Basin 
do not appear so favourable when they are carefully scrutinised 
in detail. The conditions must, however, be considered favourable 
for the occurrence of natural gas and boring is being undertaken 
to test the most suitable areas. It is possible that comparatively 
small accumulations of oil may be found where conditions have 
been especially favourable for retention. 


(g) Other parts of Australia.—I have now dealt with the more 
important areas in which research work with regard to the finding 
of supplies of Petroleum has been carried out. A great part of 
Australia has not yet been geologically examined or mapped, equally 
large areas have only been covered by rapid reconnaissance surveys. 
It is estimated that only about one per cent. of the Continent has 
been mapped in such detail as our British maps show. I doubt if it 
is as much as that. It is therefore possible that there may be areas 
of equal or greater interest than those dealt with. A good deal of 
prospecting and even drilling has been carried out in areas other 
than those described but such areas are of much less interest, and 
have as a rule little to commend them as potential oil producing 


areas. 


(h) Kerosene and Oil Shales.*—In the Permo-Carboniferous Coal 
Measures west of Sydney, one of the finest kerosene shale deposits 
in the world exists. The probable reserves in the Capertee-Wolgan- 
Glen Alice area alone are estimated at approximately 20 million 
tons The seam varies from 14 inches to 50 inches in thickness, and 
the yield of crude oil per ton of shale obtained by distillation on a 
commercial scale exceeds 100 galls. In the Wolgan Valley a large 
distillation and refining plant has been erected, but it has been idle 
for some time. The rising costs during and since the war, serious and 
protracted labour troubles, together with the strenuous competition 





* See Paper 6, pp. 15 et7seq. Page 31. 
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from importing oil companies has combined to make it unprofitable 
to work these deposits. There is, however, some hope that the 
mines and works will be reopened at no very distant date, and if 
labour troubles can be avoided and modern labour-saving methods 
adopted, these deposits should be a source of petroleum products 
that will go a long way towards providing the internal supply for 
which Australia is seeking. 

Another interesting body of shales exists in Northern Tasmania 
on the Mersey River, near the old mining town of Latrobe. In 
this case, the shales are found in strata of Mesozoic age deposited in 
comparatively small isolated basins in Paleozoic or older rocks. 
The shale is unusual in appearance. It is brown in colour and 
composed of what are regarded as spores, which are visible to the 
naked eye, giving the rock a granular appearance. The beds outcrop 
at the surface and are never very deep at the centres of the basing. 
They can be worked at most placed without the sinking of shafts. 
The seam varies from 4 ft. to 7 ft. in thickness, with a good roof 
above. Distillation yields amount of over 40 galls. of crude oil 
per ton, together with about 11 galls. of spirit and a quantity of 
fixed gas. The crude oil is remarkably high in calorific value, and 
is eminently valuable as a fuel oil. Although the companies working 
these deposits have had a long and difficult struggle against adverse 
conditions, they seem to have turned the corner and the work of 
development is now being pushed ahead. One company has 
erected a new kind of combined retort and cement kiln. The waste 
gases from the retorts are used to assist in firing the kiln, while the 
waste heat from the kiln is used to assist in heating the retort, a kind 
of circular process. It has been found that the spent shale makes a 
very good base for cement making, while an excellent limestone is 
found close at hand. The Tasmanian Government, as well as 
influential business concerns, are interesting themselves in the 
development of these oil shales and great efforts will be made to 
turn them to account for local requirements. 


4. Other Opinions and Conclusions. 


On broad lines of geological history, some authorities on Petro- 
leum have come to the conclusion that supplies of oil are not likely 
to be found in Australia. For example, White and Schuchert have 
stated* that Australia is “ not especially rich in marine deposits, 
and when these are present they have been subjected to mountain 
making to such an extent that all the volatile hydro-carbons have 
long since vanished into the air or been transformed into fixed 


* David White and Charles Schuchert, ‘“‘ Genetic Problems affecting 
Search for New Oil —_— Petroleum and Gas. American Institute of 
Mining Engineers, 1921. 
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carbon.”” They also state that Australia is a continental nucleus 
or “ shield ” and therefore has hardly at any time been under the 
sa. Now it is dangerous to generalise thus for a Continent, and 
errors or part errors are included in this statement. While it 
may be true in a general way to say that Australia is not especially 
rich in marine deposits there are areas in which such deposits are of 
considerable importance and thickness. Moreover, in such cases, 

any evidence that these beds have been much subjected to mountain 
making is conspicuous only by its absence. 

E. C. Andrews, head of the Geological Survey Department of 
New South Wales, on the other hand, draws attention to the absence 
of marked folding in the Post-Palaeozic sediments and refers to 
the iack of alteration in sediments from Cambrian times.* At the 
same time, he lays stress on the general absence of such evidences 
of the existence of Petroleum as would attract the notice of the 
old time prospectors who did such excellent pioneering work in 
other directions. He also notes that most of the important oilfields 
of the world are situated in the Geo-Synclines paralleling the 
curves, arcs, or zones of great mountain building folds, and that such 
conditions do not exist in Australia. On these grounds he is not 
optimistic as to the chances of finding oil in Australia, but thinks 
that if commercial pools do exist they will be found in formations 
older than the Tertiary. This is, I think, a reasonable opinion based 
on first hand and practical knowledge of the geological conditions 
existing in Australia. 

On the other hand, a number of authorities at the request of the 
_ Government of Queensland gave opinions based on the discovery of 
large volumes of wet natural gas at Roma and the geological condi- 
tions as revealed by the logs of the bores at that place.t Most of the 
writers were optimistic as to the chances of finding oil in this part. 
of Queensland, and favoured the continuation of the work of pro- 
specting and drilling. 

Thus, there is come conflict of opinion. Opinions based on broad 
generalisations are on the whole unfavourable. Those based on 
conditions existing in particular areas are inclined to be favourable. 
This is perhaps what might be expected from the nature of the 
Australian Continent. Very large areas are distinctly unfavourable 
for the occurrence of Petroleum, but the close study of a few areas 





sil, ‘Ropaste and Goecigpentbeah ou Proapeste or Betscienen and Proponais 
for Development,” by Sir Boverton Redwood, Bart., wien. Cae 
K.C.M.G.; Dr. A. C. Veatch, Wm. 8a ond 6. Ba M.M., P. Charteris, 
A. Stewart, W. H. Dalton, F.G.8., F.C.8., Lionel C. Ball, B.A., B.E. (Syd,) 
Queensland G.S. Publication No. 247. 
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of comparatively limited extent leads one to the conclusion that 
commercial pools of oil do occur elsewhere in association with 
conditions which are not unlike those which exist in these places, 
and that such factors as may militate against possible accumulations 
of oil in these areas are not the absence of normal necessary con- 
ditions for formation, accumulation and preservation, but the 
presence of abnormal factors which operate locally and are not 
usually active in productive oilfield areas. Australia, however, 
cannot afford to leave the matter in doubt. The need for internal 
supplies of oil is pressing, and those areas which are most favour. 
able by reason of the nature of the sedimentary accumulations 
and geological structures will be tested in the only satisfactory 
manner that is available to us, that is by drilling. 





List or Orricta Reports BY = AvurHor on AREAS IN AUSTRALIA AND 
APUA. 


1. “Petroleum in Papua.” Commonwealth Government Parly. Paper. 
Melb. 1914. 


2. “‘ The Supposed Oil-bearing Areas of South Australia.” Geol. Surv. of 
S.A. Bull. No. 4, 1915. 


3. “‘ Petroleum Prospects on Bruny Island.” Tasmanian Govt. Parly. 
Paper. Hobart, 1915. 


4. “ Report on the Financial Position, Requirements and Prospects of the 
ae -Latrobe Shale Oil Company.” Tasmanian Govt. Parly. Paper. 
obart, 1916. 


5. “ Petroleum Prospects, Kimberley District of Western Australia and 
the Northern Territory.”” Comm. Govt. Parly. Paper. Melbourne, 1924. 


6. “The Possibility of Oil Discovery in Queensland.” Comm. Govt. 
Parly. Paper. Melbourne, 1925. 


7. “Petroleum, Report on Investigations made in New South Wales.” 
Comm. Government Parliamentary Papor. Melbourne, 1925. 

8. “‘ Report on Petroleum Gy in Parts of Western Victoria, South 
Australia and Western Australia.” Comm. Govt. Parly. Paper. Melb., 1926. 


9. “* The Wade Collection of Fossils.” ee ey Sage NY Ey Chapman, 
F.L.S. teats Government. 


DISCUSSION. 


The President was sure the members would sympathise very 
much with the Commonwealth Government which had so many 
difficulties to face in searching for oil, particularly the appalling 
field difficulties which must face the prospector. Among those 
difficulties the Commonwealth officials had to face some of the 
optimists to whom the author had referred. There could be no 
possible doubt in regard to the importance of finding petroleum 
on a commercial scale in Australia, and it was quite natural that 
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the Commonwealth Government should spare no possible effort 
in its search for supplies. After all, in Australia there was a very 
big area and a very small number of intelligent observers, while 
it was well known that a very important oil-field could hide in a 
very small jungle or be covered by a limited stretch of sand; so 
that there was some justification for the Commonwealth Government 
spending money as they did, some people might think wastefully 
at times, in the desperate search for oil. The importance of making 
each distinct part of the Empire self-contained in the matter of 
essential raw materials was brought home to this country during 
the War. Another lesson learned during the War was that no 
country and no Empire, not even the United States, was com- 
pletely self-contained so far as its mineral necessities were concerned ; 
they were all dependent on one another in a way that some poli- 
ticians seemed to forget when they pushed home the policy of self- 
determination. The developments of modern engineering had 
made oil so absolutely vital to industrial activities, and therefore to 
military safety, that Australia in its isolated condition, far away 
from other sources of supply and from other important parts of the 
Empire, must naturally make a very desperate effort in its search 
for oil. He hoped the author would be able to answer without 
trouble a question that occurred to him when he was dealing with 
the Pre-Cambrian, or rather the so-called lower Pre-Cambrian rocks 
which were supposed to be fossiliferous. From the photographs 
which had appeared in previous papers published by the author, 
the fossils appeared to be rather of the sort that had been found 
in Pre-Cambrian rocks elsewhere, for instance, the supposed Pre- 
Cambrian rocks of India and in the Belt series of America. He 
would like to ask more specifically whether the Olenellus which had 
been relied on as the base of the Cambrian had really been critically 
examined. There was a very fine display of what was once supposed 
to be a Pre-Cambrian fauna in the Salt Range of the Punjab, 
until some years after its announcement it was discovered that 
the Olenellus was another genus altogether, which had its nearest 
relatives elsewhere in Middle Cambrian rocks. With reference 
to the area of the Ord basin referred to by the author, where the 
rocks were pointed out as containing fossiliferous structures, and 
the rock horizon. was spoken of as 12,000 ft. below the Olenellus 
stage, he presumed that included the 3,000 ft. of basalt. 


Dr. Wade replied in the affirmative. 


The President said he only desired to put those questions with 
the object of knowing to what extent the fossils had been critically 
examined, because geologists were always on the look-out for a 
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pre-Olenellus fauna, but so far none of them had been as satisfactory 
as they might be. He was sure the members would desire him to 
convey to the author the thanks of the Institution for his very 
interesting paper, for bringing for their inspection such a large 
collection of specimens, and for the slides which had been shown 
on the screen. 


Dr. J. A. L. Henderson said the paper was extremely inter. 
esting to him as twenty-six years ago he spent two or three years 
in Australasia, when he looked into the oil possibilities of Australia, 
Tasmania, and New Zealand. Ever since that time he had followed 
with great interest the geological and drilling research work which 
had been done, particularly that associated with the author. It 
appeared to him very extraordinary that an enormous sedimentary 
basin such as that of Queensland and East-Central Australia should 
be occupied solely by fresh water beds. He would like to know 
whether the evidence was conclusive to that effect to the greatest 
depths thus far penetrated in boring operations. In any case, 
if such widespread fresh water seas were possible, could it not be 
equally probable that petroleum, if the usual theories of origin be 
assumed, should be found in its sediments. He saw no reason 
why that should not be so, especially as natural gas was found 
abundantly throughout the basin, of a distinctly petroleum type, 
in addition to evidences of bitumen and liquid petroleum. 

Reference had been made by him in a paper read before this 
Institution in 1916 (Vol. IT., 195—226), to the Great Artesian Basin 
of Australia, and its possibilities, drawing attention to the equally 
extensive artesian basin of the Rocky Mountain oil-and gas-bearing 
region of North America of somewhat similar character and age. 
It still appears evident that as a preparation for the study of the 
petroleum possibilities in the Australian basin, a careful geological 
survey of that great area is necessary, in order to furnish information 
as to structural conditions and variation in character of the sedi- 
ments. Exploratory drilling could thereafter properly follow. 

Mr. E.H. Cunningham -Craig said that Dr. Wade had covered 
a very large field, and tackled a number of very diverse problems 
with great success. 

As regards the bitumen found along the shores of Southern 
Australia, a very similar phenomenon could be observed on the 
south-western end of Tobago. In the latter case, it was supposed 
that there might be an outcrop of oil-bearing strata beneath the 
sea, and some unsuccessful drilling was done on land to discover 
whether any deposit of oil rock extended inland. The bitumen was 
thrown up by the waves on to coral rock, and, being in a plastic or 
semi-liquid state, it adhered to the coral, but other specimens of the 
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bitumen as it dried up and inspissated were rolled into pebbles on 
the shore, and during this process the bitumen got to some extent 
contaminated with sand. It appeared probable now that this 
bitumen came from submarine oil seepages off the east coast of 
Trinidad, and was brought by currents round the north-eastern 
extremity of Trinidad, and finally washed up on the shores of Tobago. 
It was possible that in the Australian case sticky oil and bitumen 
might be brought an even greater distance by ocean currents to 
where it was found in Southern and Western Australia. 

The bores at Roma and other localities in Queensland were 
certainly very interesting, and he (Mr. Cunningham-Craig) had had 
a lengthy correspondence, lasting several years, with Mr. Cameron 
and others upon the subject. There seemed to be no doubt that 
Mesozoic strata did reach the oil-bearing stage, but that, for want 
of a structure suitable for concentrating the il, it gradually became 
absorbed and dissipated, leaving only the heavier residues, such as 
were brought up in small quantity in the hot water, and gas. Unless 
some favourable structure for concentrating oil could be discovered 
in these strata, there was no hope of finding an oilfield. 

The dome structure shown by Dr. Wade in the Triassic coal 
measures might have some slight chance of having preserved liquid 
petroleum. In North Staffordshire, where seepages of petroleum 
were found at three or four horizons low down in the Coal Measures, 
the upper Coal Measures contained a number of bands of torbanite, 
one of which at least was very rich, while others, though not so rich, 
were very fresh and little inspissated. This showed that oil pro- 
ducing conditions were approached, if not actually attained. The 
occurrence of very rich torbanites in the coal measures of Australia 
showed also that the oil-producing stage was approached, and it 
was possible that in the deeper measures some liquid petroleum 
might still be found. 

The resemblance between Australia and South Africa had very 
frequently been remarked upon. Both countries had a central 
massif of very old rocks, while the younger strata occurred more 

as marginal selvages, not very greatly affected by movement. 
The glacial till, the coal measures and the dolerites in each case were 
of the same age. It appeared also that in the search for oil Australia 
resembled South Africa, but in South Africa the prospectors had 
more excuse for their activities, since over a great part of the 
country the dolerite dykes and sills had distilled oils out of strata of 
the Karroo series. These evidences of petroleum varied from very 
light oil to heavy solid bitumen, which latter was found mostly 
in vesicles. Occasionally signs of oil were found in the sedimentary 
rocks in contact with dolerite sills and dykes, but in all these cases 
these phenomena were the results of natural distillation caused by 
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the heat of the intrusive rocks. Drilling for oil had been carried out 
in very many localities, and in one case after passing through the 
Karroo strata the bore was carried some 3,000 feet further into 
metamorphic granite. Australia could perhaps hardly show such 
an example of the way in which money could be spent searching 
for oil without sufficient knowledge of the subject. 


Dr. Wm. Hope Henderson said that the author seemed to 
indicate that those enormous areas of Queensland and the Northern 
Territory, previously considered to be a widespread formation 
composed of Upper and Lower Cretaceous rocks, must now be 
placed in the Pre-Cambrian, as the outliers of the Desert Sandstone 
were chiefly quartzites of Pre-Cambrian age. He would like to 
know whether this was a correct interpretation of the author's 
views. 

Referring only to the Queensland developments for oil, he found 
there were 36 wells marked on the author’s map, but evidently a 
number of these were water-wells. He thought it would be of 
interest to hear how many of these bores were actually started and 
drilled as test-wells for oil, and of these, what number had been sunk 
by experienced oil-well drillers and successfully completed with 


reliable water shut-offs, and the various indications given proper — 


tests, as he had found no satisfactory records dealing with these 
points. 

With regard to the natural-gas from the wells, the analysis of 
No. 2 bore gas showed 9 per cent. Ethane and heavier hydrocarbons, 
whereas No. 3 bore gas contained only 6 per cent. of such condensible 
products. He thought it would be of value to know how often 
samples for analysis had been taken, and whether the gas showed 
progressive increase in the heavier hydrocarbon content, as this 
might form an important indication. In his paper the author 
mentions the gas from Roma No. 3 well as containing 1} “ pints ” 
of gasoline per 1,000 cub. ft., and in his report to the Government 
it is given as 1°2 “ units’ of gasoline, whereas Dr. Jensen refers to 
1-2 “ parts” of petrol. Are pint, unit, and part interchangeable 
values, or on what basis is the unit and part calculated. The gas 
is termed “ wet,” but in usual practice it would be a “ dry ” gas. 

In reference to the logs of the wells, the author suggests that 
there is no horizon which can be called constant, but it appears 
from the recorded sections of the wells around Roma, that several 
horizons exist which would be considered satisfactory markers in 
oil-well drilling practice. 

The author considers the water in the Lower Walloon series to 
be fresh water, and evidently in 1923 Dr. Jensen also held this 
view, but in his publication of January of this year, Dr. Jensen 
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repeatedly alludes to the salinity of these waters, stating these 
to be very saline and in association with other mineral contents, 
which render them favourable for oil, and he regards them of salt 
or brackish water, relic sea, deposition, with the suggestion that the 
result of the Lander bores, may dispel the fresh water theory. He 
(the speaker) hoped that the author might be able to explain this 
point. 

It was interesting to learn from official publications that the 
Government of Queensland had sought the advice of several authori- 
ties on the best procedure for testing-development for oil, but the 
opinions differed entirely. The one side advised a careful detailed 
geological study on the surface before selection of any locations for 
wells, and further, that water-well drillers would be quite satisfac- 
tory; the other side insisted on only experienced oil-well drillers 
being employed, and advised the immediate sinking of a series of 
wells to secure positive evidence. This diversity of opinion may 
have been responsible for the inconclusive results obtained, and the 
absence of greater knowledge on the possibilities of oil in Queensland 
at the present time. It must be recognised, however, that the total 
prospecting for oil in Australia has been most limited, and when 
one considers that during 1925 in Mexico 772 wells were drilled, 
and of these 545 were failures, it may suggest to those concerned 
what enterprise exists in the search for petroleum. 


Mr. E. Parsons said he was particularly interested in the group 
of fossiliferous pre-Cambrian rocks found in Northern Australia. 
He would like to inquire if the fauna of those particular rocks had 
been examined in great detail, and whether they showed any 
affinity to any particular horizon of the Cambrian elsewhere. It 
appeared to him from the section shown on the screen that it might 
be possible that there was a break in the strata (a sort of roll). The 
quartzite wall rather indicates such a break ; and that really what 
was represented was not a pre-Cambrian group but a later group 
which had been brought into a different position by the roll. Was 
any detailed mapping done which would throw light on this? Such 
work alone would prove the assertion. 


On the Northern Frontier of India there FEE See 
rocks which many people considered to be of Cambrian age under- 
lying Tertiary rocks. When they were mapped in detail it became 
quite clear that such was not the case, but that the so-called Cam- 
brian rocks were altered Tertiary rocks which had been brought 
into that position by over-thrusting. In other places there were 
Tertiary rocks resting on undoubted Cambrian rocks as proved by 
the fossil contents of those rocks. 

N 
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Dr. Arthur Wade, in reply to the President's question whether 

the Olenellus had been critically examined, said that the fossils of 
the aréa in question were examined by Mr. F. Chapman, the palzont- 
ologist of the National Museum in Melbourne, whose report is 
referred to in the list of works quoted at the end of the paper. In 
addition to Olenellus other types, such as Redlichia, characteristic 
of the Lower and Middle Cambrian, were also discovered. With 
regard to the so-called Jurassic beds of Northern Queensland, since 
writing his report on the Northern Territory and Western Australia 
areas, drawing attention to the fact that some of the strata in 
Queensland were likely to be Cambrian in age, trilobites of the 
Olenellus type had been found in an area formerly supposed to be 
occupied by strata of Jurassic age. With regard to the Ord Basin, 
first of all there were 3,000 ft. of basalt, and then a tremendous 
thickness of quartzites, limestones and flagstones. Further south 
Hardman estimated a thickness of 12,000 ft. without basalt. There 
was, therefore, a great thickness of those beds below the Oleneilus 
zone, and in places the beds contained fossils, the nature of which 
was at present very obscure. Dr. Henderson had asked a question 
with regard to the fresh water beds. Personally he did not think 
there was any question that the Jurassic beds of both Queensland 
and New South Wales were of fresh water origin, and he thought 
Prof. Sir Edgeworth David, who was now in London, would fully 
bear out that statement. He did not think there could be any 
doubt, either that petroleum could occur in such beds, especially 
in view of the discoveries of petroleum in rocks of very similar origin 
and character in the Rocky Mountain foot-hill region, where of late 
years there had been considerable development of oilfields from fresh 
water series. If the area of fresh water deposits was large, and 
the accumulation of deposits considerable, he did not think there 
was any reason why petroleum should not be discovered in such 
deposits, in fact they had been discovered in such deposits in the 
area referred to. 

In reply to Dr. Hope Henderson, one of the most important 
questions was what had become of the Cretaceous in that part of 
Australia. A good deal of that Cretaceous had disappeared when 
Jensen published his last map of the Northern Territory, and in 
one of his later bulletins the so-called “ Desert Sandstone” was 
shown to belong to at least four different periods ranging from 
Cambrian up to Recent. The Desert Sandstone was not necessarily 
Cretaceous except where there was a definite sequence as in some 
parts of Queensland. A great many different sandstones had been 
so-called. There is at present no evidence whatever that any large 
part of the Northern Territory is covered by strata of Cretaceous 


age. 
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With regard to the bores in Queensland some were definitely 
drilled for oil, though the greater number were drilled for water. 
Those drilled for oil in most cases were drilled by American drillers, 
and in some cases under American supervision. Quite efficient 
methods were therefore adopted for testing the strata as drilling 
proceeded. A good many of the bores were water bores, in which 
traces of oil and gas had been found in boring. 

With regard to Roma analyses of the gas were almost invariably 
done by the Government analyst. Very many analyses had been 
made, and I believe, at regular intervals. In some cases the bores 
ran into gas unexpectedly. The figures with regard to the amount 
of gas extractable from a definite quantity of the gas were supplied 
by the Government Analyst of Queensland. I am obliged to Dr. 
Wm. Hope Henderson for drawing attention to an inaccuracy in 
the part of the paper dealing with Queensland. No appreciable 
amount of gas was met with at Roma until the No. 2 well was 
drilled in 1900. Dr. Henderson thinks that the top of the bores 
at Roma show horizons which are sufficiently constant to be used 
as “ markers.” In the Roma bores it was impossible to trace one 
coal seam definitely from one bore to another. All one could be 
certain of was that between certain limits one was likely to get 
coal seams; even these strata were very inconstant over short 
distances. 

As for the gas itself nobody knew even to-day exactly from which 
horizon the gas came. In the case of the later deep bores put down 
at Orallo, a few miles N. of Roma, attempts made to correlate hori- 
zons in bores only short distances apart had resulted more often 
in disappointment than otherwise. 

The water obtained from these borings could not be called a salt 
water. It was certainly heavily mineralised, but it was good for 
stock. Cattle and sheep drink it, and even human beings had to 
live on it at times. It was not a salt water in the real sense of the 
term. It was not like the salt waters usually obtained in connection 
with oil 
With reference to the question of detailed surveys it was quite 
true that a good deal of detailed geological survey work was neces- 
sary. In Australia such survey work was very rare. 

In reply to Mr. Parson’s question, there was no doubt about the 
position of the strata as shown in the section. They were definitely 
lower than the fossiliferous Cambrian. If one were to rely purely 
and simply on one section the matter might be open to some doubt, 
but many sections from Halls Creek, across to the Gulf of Carpen- 
taria, gave confirmation. Hardman’s sections closely resembled 
the one shown, and some of Hardman’s work at least could be 
described as detailed. The fossils obtained from the lower strata 
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had very definite resemblances to proterozoic fossils described by 
American observers, especially Dr. Walcott, which also tended to 
support the views expressed by the author. Strata of similar types 
and apparently in the same stratigraphical position occupied very 
extensive areas in WesternA ustralia, and had been described by 
many well-known geologists, including Gibb Maitland and Prof. 
Sir Edgeworth David. It was very generally held that such strata 
were older than the lowest fossiliferous Cambrian strata in Australia, 


The President, on behalf of the Council and Members, thanked 
Dr. Wade for his paper and his concluding remarks. 





THE INSTITUTION OF PETROLEUM TECHNOLOGISTS. 


ANNUAL REPORT OF THE COUNCIL FOR 1925. 


Tue Council has pleasure herewith in presenting their Annual 
Report for the year ended December 3lst, 1925, together with 
the Accounts for that period. 

The net increase in membership during 1925 was 67, the changes 
during the year and the total in each class on December 31st, 1925, 
as compared with 1924, being :— 





CHANGES DURING 1925. 
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In addition, 21 prospective Members were awaiting election at 
that date, and 26 newly-elected Members had not then ratified 
their election. 

In presenting the Accounts for the year ended December 31st, 
1925, the Council are glad to state that the Balance Sheet con- 
tinues to show a satisfactory financial position. The Capital of 
the Institution amounts to £1,855 7s. It was decided to continue 
the Award of the Scholarships for the year 1925, amounting to 
£30, out of the funds of the Institution, as hitherto they had been 
from a special grant. 

The Institution is represented on the American Society for 
Testing Materials; the Advisory Board of the Department of 
Oil Engineering and Refining of the University of- Birmingham ; 
the British Association for the Advancement of Science; the 
British Engineering Standards Association; the Fuel Economy 
Committee ; the Imperial Mineral Resources Bureau ; and official 
representatives also attended the International Congress of Drilling 
Technologists, Bucharest, September 26th to October 8th, 1925, 
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and the Fifth Congress de Chimie Industrielle and Commemoration 
de I’Industrie de la Stearinerie, Paris, September 27th to 
October llth, 1925. 

Eight General Meetings of the Institution were held during 1925, 
at which the following papers were read and discussed :— 

Eighty-second General Meeting, January 6th: ‘Tur 
Benaviourn or Lusricatinc Ons UNDER OXIDISING 
Tests,” by J. B. Hoblyn. 

Eighty-third General Meeting, February 3rd: “‘ Hyprocena. 
TION IN THE PerroLteum Inpustry,” by H. I. Waterman 
and J. N. J. Perquin. 

Twelfth Annual General Meeting, March 10th: “Tae Usrs 
or Perrotecum wira Spectra REFERENCE TO THE Pro. 
pDucTION OF Power,” by H. Barringer (Valedictory Address). 

Eighty-fourth General Meeting, April 7th: ‘“‘ Vapour Pres. 
SURES OF BrnaRY AND TERNARY FueL Mixtures,” by 
J. Stanley Lewis. 

Eighty-fifth General Meeting, April 23rd: “Tae Present 
Sratus oF THe Om-Saate Inpustry in Estonia,” by 
P. N. Koggerman. 


SRE F SZ ST SRS 


Eighty-sixth General Meeting, May 5th: “Some Nores on 
Water Suut-Orr,” by F. G. Rappoport. 


Eighty-seventh General Meeting, October 13th: “‘ Notes on 
THE GroLocy or Java,” by Ernest Parsons. 


Eighty-eighth General Meeting, November 10th: “ Tur 
Parscre.es or Hien Vacuum Dristim.atTion oF MINERAL 
Ons,” by Leo Steinschneider; “Tae DETERMINATION OF 
UnsaTuRATEDS IN Perroievm Sprrarr,” by W. R. Ormandy 
and E. C. Craven; and “ DergrRMInaTION OF THE MOLE- 
cuLaR Weicut or Perro,” by W. R. Ormandy and E. C. 
Craven. 

Eighty-ninth General Meeting, December 15th: “ Tue 
SELECTION AND Properties or Sreers Usep For O!- 
Wet Borrne Rovnraensr. , by JR &. Dickenson, 


B. Grey and F. E. Cherry. 


The London and Birmingham Branches of the Students’ Section 
have held 8 and 7 Meetings respectively during 1925, at which 
papers on various subjects pertaining to the Petroleum Industry 
were read and discussed. 

Six numbers of the Journal were published during the year. 
These contained, in addition to the papers read before the 
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Institution, a number of contributed articles on various phases 
of petroleum technology, and Journal No. 51 was devoted to the 

weg Ep iy ay meget Ay It has 
been decided that in future the publication of the Current 
Bibliography shall be discontinued in order to allow of more 
space being devoted to Abstracts, and the Council desire to 
record their thanks to Mr. W. J. Wilson for his valuable services 
in the compilation of the Bibliography. 

Sir Thomas Holland, K.C.S.I., K.C.LE., D.Sc., F.R.S., has 
been unanimously re-elected President for the ensuing year. 

The Rt. Hon. Viscount Cowdray of Cowdray, Sir John Cargill, 
Mr. Alfred C. Adams, Mr. Alexander Duckham, Mr. Arthur W. 
Eastlake and Mr. Robert Redwood have been unanimously 
re-elected Vice-Presidents, and Dr. W. R. Ormandy has been 
unanimously elected a Vice-President for the ensuing year. 

The Redwood Medal for the Sessions, 1923-24 and 1924-25, has 
been awarded to C. H. McCarthy-Jones for his paper on “ Electricity 
Applied tc the Winning of Crude Petroleum, with Special Reference 
to the Yenangyoung Field, Burmah,” which was read before the 
Institution on February 12th, 1924. 

The Students’ Medal and Prize for the 1924-25 Session has 
been awarded to E. Clark, Royal School of Mines, for his paper 
on “ Organic Theories of Oil Origin,” which was read before the 
London Branch of the Students’ Section on January 20th, 1925. 
The Scholarship at the Royal School of Mines was awarded to 
J. O. Tanner and at the University of Birmingham to C. J. Ward. 

The Library Committee report that an addition of 400 volumes 
was made to the Library during 1925, making a total of 1,205 
books, exclusive of unbound, periodicals, catalogues and maps. 
The Council is indebted to many donors for generous gifts of 
books, particularly to Mrs. Stewart, on behalf of her son, the late 
Mr. P. C. A. Stewart, to Messrs, The Spies Petroleum Co., Ltd., 
and to Mr. Robert Redwood. During the year the Library was 
consulted by about 200 persons, an estimated increase of 
50 per cent. over the previous year. 

A Committee was appointed by the Council to consider the 
alteration of certain By-Laws, and the recommendations of this 
Committee, as approved by Council, are set out below :— 


Section I1., para. 1.—Delete Definition of Petroleum and 
insert: ‘The word Petroleum is accepted in the widest 
sense, and includes all natural bitumens and hydrocarbons 

- derived from any source from the lightest gaseous state 

through the varying densities of liquid to the various 

solid forms.” 
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Section IIl., para. 3, lines 8 and 9.—Delete: “ And is s0 
engaged at the time of his application ” 
Para. 4, lines 10 and 11.—Delete: “‘ And he shall be so 
engaged at the time of his application” 
Para. 6, lines 4 and 5.—Delete: “Shall be not less than 
30 years of age, and” 
Section IV., para. 12, lines 1 and 3.—Delete “ four-fifths ” 
and insert “ nine-tenths ” in each case. 
Para. 13, line 1.—Delete: “11” and insert “50” 
Para. 18, line 2.—Delete: “ One year”’ and insert “ tw 
years ” 
Para. 18, line 3.—Delete “ Six” and insert “ three ” 
Section VI., para. 2, line 3.—Insert: “ Or Associate” after 
“* Associate Member ” 


Section VIII., para. 2, line 9.—Insert: “ And of all Com. 
mittees ’’ after “ Council” 


Form D, line 6.—Delete: “ Six’”’ and insert “ three ”’ 


Members and guests to the number of over 200 were present at 
the Seventh Annual Dinner, and the attendance at the Con- 
Conversazione and Exhibition of Apparatus at Aldine House on 
October 6th, 1925, was about 159. 

It is with deep regret that the Council have to announce the 
deaths of six members, namely :—F. W. Bishop, Dr. David T. Day, 
H. W. G. Duthy, E. B. Forbes, F. W. Moon and G. B. Reynolds. 

The courtesies extended to the Institution by the Royal Society 
of Arts in allowing the use of their House for meetings, and by 
the Chemical Industry Club in permitting Members of the Dinner 
Club to dine at, and use, their premises, have been continued 
during the period under review, and the Council desire to place 
on record their thanks for, and appreciation of, the action of 
these bodies. 

For valuable services rendered, the Council wish to express their 
appreciation and thanks to Sir William Plender, Bart., G.B.E., 
Honorary Treasurer; M . Ashurst, Morris, Crisp and Co., 
Hon. Solicitors; Messrs. ice, Waterhouse and Co., Auditors ; 
Dr. A. E. Dunstan, Honorary Editor, and his Assistant, Mr. George 
Sell; and to the Secretary, Commander R. E. Stokes-Rees, R.N., 
and his Staff. 

The Auditors retire and offer themselves for re-election. 

By Order of the Council, 


ARTHUR W. EASTLAKE, 
Honorary Secretary. 





ANNUAL REPORT. 177 


REVENUE ACCOUNT for the year ended 3lst December, 1925. 
Dr. £ s.d. 


To SALARIES es 

Rent, Raves, ETc. 

PRINTING AND Srayoumny 

PosTaGE 

Hrre or HALL For ) Mawstwee 4 AND Susans oF Musewes 

JOURNALS . ° 

INCOME Tax On Iwrenast AND ’ Devesause PAID WITHOUT 
DeEpvucTION is a oe a “es on 

’ Auprrors’ Frees .. we 
SrupENnts’ Prize AND Scuctansuir Fux 6 

, Sunpry Expenses 

, DEPRECIATION OF Ovncs AND ‘Lesmaae Foumeves 
BALANCE AS PER BALANCE SHEET 


ae a 


aolieornwoceoc 


Cr. 


By SuUBSCRIPTIONS— 
Members ake “« oe $v -- 1916 15 


Special 


” 


INTEREST AND DIvIDENDS 
Sate or Booxs .. . 


£2025 13. 5 


STUDENTS’ PRIZE AND SCHOLARSHIP FUND. 


1925. £ 
Dec. 31. To. ScHoLarsnips GRANTED— 
Royal School of Mines .. 
Birmingham University .. 
BALANCE CARRIED FORWARD.. 


1925. 
Jan. 1. By BALANCE BROUGHT FORWARD 
Dec. 31 » Revenue Account 





STUDENTS’ SECTION FUND. 


1925. 


Dec. 31. To Expenses ror THE YEAR 
» BALANCE CARRIED FORWARD. . 


an ® 
| ww 2 


| 


oles & 


|: 


1925. 
Jan. 1. By BaLaNnce BROUGHT FORWARD... 


bie 
leleo® 


BALANCE SHEET as at 31st December, 1925. 


LIABILITIES. 


£ 
To CaprraL OF THE INSTITUTION, under 
Bye-Law Section 6, para. 14, 
viz. -— 
Life Membership Fund, as Sas last 
Account .. 413 0 0 
Entrance Fees— 
Per last Account . . oe -- 976 9 O 
Additions during year .. -» 13913 0 


————1116 2 0 
Donations per last Account 


» Srupents’ Prize anp SCHOLARSHIP 
» Strupents’ Secrion Funp 
SUBSCRIPTIONS PAID IN ADVANCE 
Enrrance Frees PAIp IN ADVANCE 
(pending election) oe es 
Sunpry Creprrors 
Revenve AccountT— 
Balance 3lst December, 1924 ° 
Less: Arrears of ave se at we 
written off . 40 8 6 


1326 18 0 


Add: Balance for oe cv) an 
Revenue Account, 1925 . 523 17 8 
——————-1850 15 8 


£4355 7 0 





, dl As 
~ 


| ee 2 
oles & 


| 


| 
2 


~ 


lele® 


By INVESTMENTS at CostT— 
On Account or Capital— 
6 ay renee 3% apenas 


AP oh ee “4 
0 National War Bond 5%, 1927.. 
0 a se TM 6% 

Stock ry 


7 Conversion 34% Stock . 


(Market value, £1805 6s.) 
On Account of Revenue— 
£500 0 0 5% War Loan, 1929-47.. 
(Market value, ‘£502 10s.) 
Orrick anp Lreraky Furnrrure (excluding 


Lisrary (Books) (excluding i ae 
As per last Account... . oe 
Additions during the year 


Susscrirtions (1925) ouTsTANDING at date =“ 
considered collectible . ° 


Sunpry Desrors anpD Paves IN Aovance. 
Casu on Deposrr .. 
Casn at BANK AND IN Hap 


J. 8. 8. BRAME, 
yO ORMANDY, } Members of Council. 


We have examined the above Balance Sheet with the books of the 
pocdy a true and correct view of the state 
Institution’s affairs, ~~. A to the best of our information and the 
explanations given to us and as shown by the books of the Institution. 


Price, Waternouse & Co., 


3, Faepericn’s Pace, 
Otp Jzwry, E.C. 2. 


20th January, 1926. 





INSTITUTION OF PETROLEUM TECHNOLOGISTS. 


Tue THmRTeENTH ANNUAL GENERAL Meetine of the Institution 
was held at the House of the Royal Society of Arts, John Street, 
Adelphi, W.C. 2, on March 23rd, 1926, the chair being occupied 
by the President, Sir Thomas H. Holland, K.C.S.I., K.C.L.E., 
LL.D., D.Se., F.R.S. 


The Secretary read the notice convening the meeting, and 
the minutes of the last meeting were then read and duly signed 
as correct. : 

The list of members elected during 1925 was laid upon the table 
and the names of new members elected since the last General 
Meeting, as follows, were read :— 


Members.—William John Clifford Cooke, William Archibald 
MacFadyen, Andre Paul Millot, Albert Leslie Robinson. 


Associate Members.—Nicholas Lionel Anfilogoff, William Hunter, 


Walter Kauenhowen, Frank Levy, Frederick Williams Valle- 
Jones, Julius William Weil, Leonard Fairfax Whitfield. 


Transference to Associate Members.—James Harris Park, Eric 
Blachford Woodrow. 


Students.—Kamdhorn Devahastin, Robert Meyer Sturt Owen. 
Associates.—Henry Edward Medlicott, Charles Henri Weiss. 


In moving the adoption of the Annual Report, the President 
said the Report included two points to which he would like to call 
special attention. One was the increase in membership during 
1925. Although they had lost some members, the Report showed 
a net gain of sixty-seven members during that year, and since the 
end of 1925 there had been a considerable number of new members 
elected. That progress could not be considered otherwise than 
satisfactory. Another feature in the Annual Report was the 
reference to the alteration of certain By-Laws. A Committee had 
been appointed by the Council to consider the alteration of some 
of the By-Laws, and the recommendations of that Committee, 
as approved by the Council, were set out in the Report. He would 
like to point out that in adopting the Report they were in no way 
committing themselves to the passing of those alterations, which 
would be dealt with separately. 
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Mr. G. Howell, in seconding, said they were in the progressive 
stages of the Institution. Their thanks should be accorded not 
only! to their President, but to all the officers and Council, and 
particularly to Mr. Adams and staff for their work in connection 
with the accounts. 

The Report was adopted. 


The Secretary read the following reports from the two branches 
of the Students’ Section :— 

Lonpon Brancu.—The presentation of the Third Annual 
Report of the London Branch of the Students’ Section marks the 


passing of another successful year. 
Transference of Student Members to Associate Members balances 


with the admission of new members, the total membership being :— 


1924. 1925. 
London mac jae 40 
Country ome ae 26 
Abroad 54 





During the year eight General Meetings have been held :— 


January.—Paper by Mr. E. Clark on “ Organic Theories of Oil 
Origin.” 

February.—Second Annual General Meeting. 

March.—Paper by Mr. H. R. Lovely on “ Petroleum Indications.” 

April.—Paper by Mr. E. L. Bass on “ Automobile Design in Relation 
to the World’s Fuel Supplies.” 

May.—Paper by Mr. J. O. Tanner on “ Emulsions.” 

October.—Paper by Mr. J. B. Kay on “ Economics of Petroleum.” 

November.—Paper by Messrs. H. R. Lovely and F. P. C. Feilman 
on “Some Polish Experiences.” 

December.—General discussion on “ Modern Production Methods.” 


The average attendance at the meetings has been between 10 
and 15. These numbers should be improved on, but many students 
are attending evening classes. 

The Students’ Medal and Prize has been awarded to Mr. E. 
Clark for his paper, “ Organic Theories of Oil Origin,” and the 
Scholarship at the Royal School.of Mines to Mr. J. O. Tanner. 

In the Reports on the Progress of Naphthology, 1924, it is interest- 
ing to note that reference is made to Mr. C. A. Sansom’s paper, 
“The History and Geology of the Oilfields of Mexico,” and to 
Mr. A. B. Miskin’s paper, ““ The Iodine Value of Cracked Spirits.” 

At the beginning of the 1925-26 Session an Excursion Secretary 
was appointed, and a visit to the Anglo-Persian Oil Company’s 
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Research Laboratories, through the courtesy of Dr. A. E. Dunstan, 
was arranged. Further excursions are contemplated. 

A Library, consisting of duplicates of certain books in the Insti- 
tution’s Library, has been donated to the Students’ Section by 
the Council, from which books may be borrowed by Student 
Members. Periodic additions are contemplated, and the Committee 
tender their warmest thanks to the Council for this gift. 

The Committee of the Students’ Section desire to thank those 
senior members of the Institution who have consistently aided 
the Section by their attendance at the meetings. 

(Signed) J. B. Kay, 
(Countersigned) T. H. Hotzanp, 
President. 

BinMINGHAM Brancu.—Five meetings were held during the 

year, as follows :— 


January.—Paper by Mr. G. Cotton on “ Fire Problems in the - 


Oilfields and Refineries.” 

February.—Paper by Mr. H. G. Shatwell on “‘ Some Notes on the 
Bergius Process.” 

March.—Paper by Mr. G. C. K. Dunsterville on “ The Restoration 
of Production in Abandoned Fields.” 

May.—Paper by Mr. Campbell M. Hunter on “ The Vortex Motion 
in Oil Wells.” 

November.—Paper by Mr. G. T. Notley on “Some Notes on Our 
Recent Visit to Rumania.” 


All the above meetings were well attended and some interesting 
discussions took place. 

In February a visit was paid to the Wire Rope Works of Messrs. 
J. and E. Wright, Birmingham, and drilling and other cables were 
seen in the various processes of manufacture. 

In July and August five members of the Students’ Section 
visited Rumania. , 

In October a Committee Meeting was held and the following 
elected as the Students’ Section Committee :— 

Chairman: H. V. Steadman. 

Hon. Secretary: Launcelot P. Timmins. 

Committee: G. T. Notley, R. G. Ffoulkes-Jones, M. Jaro- 
slavici. 


(Signed) Launcetor P. Tu«mrns, 
Hon. Secretary. 

(Countersigned) T. H. Hotzanp, 
President. 
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The President said he would like on behalf of the Council to 
express their appreciation of the excellent work that had been 
done in the Students’ Sections, and he commended to those members 
who could do so to attend as many of the meetings as possible. 
He was quite sure the Student Members would welcome any of 
the senior members of the Institution at their meetings. He had 
pleasure to-day in announcing an award, and if possible he hoped 
to confer that award on Friday, of a recognition supplementary 
to those mentioned in the Report. They would all have heard 
that Mr. E. Clark had been awarded the medal for what was 
adjudged the best paper of the year. The competition was so 
close that the Council felt justified in offering an additional prize 
of £5 for Mr. Garlick’s paper on ‘‘ The Chemistry of Petroleum.” 
The £5 would be paid out of a fund placed at the disposal of the 
Council for purposes of that kind. He was sure the members of 
the Institution would be glad to know they were able to give some 
recognition to a paper that would have been good enough for the 
medal if there had been no paper from Mr. Clark available to 


compete. 


Mr. Adams (Chairman of the Finance Committee), in moving 
the adoption of the Balance Sheet, drew attention to the fact 
that the first meeting of the Institution took place in the month 
of July, 1914, just before the commencement of the Great War. 
In comparing the accounts of to-day with those presented at the 
first and second Annual Meetings one was struck by the rapid 
strides made in bringing the Institution to the high position of 
influence and importance it enjoyed to-day. He thought every- 
body would agree that the accounts he had the privilege of proposing 
the adoption of to-day were eminently satisfactory. They showed 
the Institution was in a thoroughly sound and satisfactory 
position. 

The accounts were in a form which was quite familiar to them 
all. From the Balance Sheet they would see that the capital of 
the Institution had been increased since last year by £139 13s., which 
represented the total of the entrance fees received from incoming 
members during the year, and which they had to invest. On the 
other side of the Balance Sheet was a statement of the investments 
showing that an amount of £1,816 4s. 10d, had been invested 
in various securities. A small! balance of about £40 still remained 
in hand which would be invested as soon as the amount was further 
increased. ’ 

The items of ‘‘ Students’ Prize and Scholarship Fund,” “ Students’ 
Section Fund,” “ Subscriptions paid in Advance,” and ‘‘ Entrance 
Fees paid in Advance ” were, of course, all monies that they had 
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in hand, and were included in the Cash on Deposit shown on the 
other side. 

The item of “Sundry Creditors” represented the ordinary 
outstanding accounts which were usually found in any concern 
at the time of balancing. Those amounts would become liquidated 
in the early part of the coming year. 

Referring to the other side of the Balance Sheet they would 
notice that the Office and Library Furniture had been depreciated 
as usual, and the amounts shown for that item and for the books 
in the Library represented, in his opinion, a proper and fair valuation 
of those assets. 

The item, “Sundry Debtors and Payments in Advance,” con- 
sisted of amounts owing to the Institution, some of them for journals 
and advertisements which had not been paid for. 

They would also observe that there was a quite substantial 
sum of Cash on Deposit amounting to £965 Is. 2d. In addition 
to that, however, there was another item on the credit side of the 
Balance Sheet which showed that they had invested the sum of 
£501 19s. 6d. in War Loan—being an investment made on account 
of revenue. The distinction between the first lot of investments, 
which were capital investments, and this particular item was that 
the sum of £500 could be realised and spent for the purposes of 
the Institution directly it was wanted. 

The result was that they carried forward from Revenue Account 
to the Balance Sheet for the year a sum of £523 17s. 8d. So that 
the total of the Revenue Account now stood at £1,850 15s. 8d. 

Turning to the Revenue Account, the items did not really need 
any explanation as they were quite of an ordinary character. He 
might, however, refer to the item of “ Journals.” The Journals 
cost the Institution in the year 1925 the sum of £348 Ils. 1d. That 
item was arrived at by taking the actual cost of printing and issuing 
the Journal, and crediting or deducting from that item the revenue 
derived from the sale of Journals and advertisements. Having 
had occasion to refer to some of the earlier accounts of the Institu- 
tion he had noticed in the very first set of accounts put before the 
members, covering the period from the inception of the Institution 
to December 31st, 1914, the amount received for the sale of the 
Journal was £2. The difference between that figure and the 
figure of between £300 and £400 which they now received from the 
sale of the Journal was striking. 

This year they had also provided for the continuance of the 
Students’ Prize and Scholarships, and the amount of £80 had been 
debited on account of those Scholarships. 

The revenue from subscriptions was advancing as the membership 
increased. They would notice from the Report just adopted that 
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they weré striving to approach the 1,000 mark, and he hoped it 
would not be very long before that object was attained. 


Sir Frederick Black, who seconded the motion, said that when 
Mr. Adams informed them that the Balance Sheet was satisfactory 
it would be merely painting the lily to add anything to that state- 
ment. Mr. Adams on these occasions always treated them to that 
thoughtful criticism of the Balance Sheet which was so helpful 
to the members in understanding the position. But his colleagues 
on the Council recognised that it was not only once a year that 
Mr. Adams was dealing with the accounts, but all the year through, 
as Chairman of the Finance Committee, he was keeping them straight 
with his budgets of revenue and expenditure, and he could assure 
members that the Council never incurred any expenditure whatever 
without asking Mr. Adams his opinion as to whether it was justifiable 
and within their means. They owed a great debt to Mr. Adams 
for what he did for them in that most important branch of the 
working of the Institution—the financial branch. 

The Balance Sheet was adopted. 


The President moved amendments to By-Laws, of which notice 
had been given formally at the last General Meeting of the Institu- 
tion, and previously for information. 

The amendments, said the President, were in the view of the 
Council relatively small, but necessary. Unless any member 
wished to challenge the proposal he would move the whole of the 
amendments as one proposition after he had called attention briefly 
to what they were. 

The first amendment was, in Section II., paragraph 1, a shorter 
but equally comprehensive definition of the word “ petroleum.” 
The reason for the amendment was that a Bill was being introduced 
dealing with the transport of petroleum, and they had embodied 
all the points that occurred in the Bill, as well as previously, with 
regard to the definition. 

The gecond change proposed was in Section III., paragraph 3, 
where they proposed to delete the words “ and is so engaged at 
the time of his application.” That was because a man might be 
qualified in every way, but at the particular time of his application 
might be between two jobs. The same remark applied also to 
paragraph 4, lines 10 and 11, dealing with candidates for Associate 
Membership. 

Then they wanted to open the door to Associates under thirty 
years of age, and hence the proposed amendment to delete “ shall 
be not less than thirty years of age ” in paragraph 6, lines 4 and 5. 
This was due partly to the fact that it was found there was a certain 


number of candidates who were suitable for the class of Associates, 
re) 
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but who, through the war and other accidents, had not had the 
foundation training which would qualify them for Associate Mem. 
bership, though they otherwise showed qualities which, if they 
were admitted to the Institution, they might afterwards supple. 
ment and so qualify for transfer to full membership. It was there. 
fore felt there was no necessity to limit the class of Associates to 
candidates over the age of thirty. 

With regard to Section IV., paragraph 12, it was proposed to 
increase the proportion of votes required for election. At present 
the proportion stood at four-fifths, and it was desired to raise it to 
nine-tenths in order that the members should have a closer control 
over the kind of men admitted to the Institution. 

Again, in paragraph 13 of Section IV., it was proposed to require 
for the future 50 votes instead of 11. The Institution, having 
increased in size, it would be only fair that a larger minimum 
should be adopted. 

The other amendments were relatively small. It had been 
felt that by cutting a member off from the community for arrears 
of one year only might be very hard in some cases, because some- 
times members were abroad and it was difficult to trace them in 
order to give them due notice. The period of grace was therefore 
proposed to be extended from one year to two years before a member 
was liable to be struck off the list. At the same time the period of 
final notice had been reduced from six to three months. 

In Section VI., paragraph 2, it was proposed to insert “ or 
Associate” after “ Associate Member.” That amendment had 
reference to the transfer fee. It was in conformity with the By-Law 
by which it was proposed to admit Associates at a lower age than 
thirty, and so in that way provide for their transfer to full member- 
ship if considered to be suitable when they attained the age of thirty. 

By the amendment to Section VIII., paragraph 2, it was pro- 
posed that the Honorary Secretary should be a member of all 
Committees. 

With regard to the amendment to Form D, line 6, if the change 
proposed with regard to the notice to be given to a defaulter was 
agreed to, then Form D, which was part of the By-Laws as sanc- 
tioned by the Privy Council, would have to be altered accordingly. 

Unless any member wished to challenge the method of putting 
the amendments to the meeting he would like to save time by 
moving on behalf of the Council that the whole of the amendments 
be adopted. 


Mr. Arthur W. Eastlake seconded. 


Dr. Hope Henderson asked whether the effect of the alteration 
in Section VI., paragraph 2, would be to make an Associate trans- 














$s 


ERE. 


ze 


ie oe 


ce 











THIRTEENTH ANNUAL GENERAL MEETING. 187 
ferable direct to full membership without passing through the 
status of Associate Membership # 

The President replied that the effect of the amendment was 
that he could be transferred direct. They were providing for the 
possibility of transferring a man from Associate to full member- 
ship. That had never been contemplated before, and therefore 
no provision had been made for charging the extra entrance fee ; 
but now with the possibility of such a transfer they were making 
provision for charging him the same entrance fee as he would have 
been charged if he had become an Associate Member first. 

The motion was carried and the amendments adopted. 


Mr. E. Parsons proposed that the retiring auditors, Messrs. 
Price, Waterhouse and Co., be re-elected. 
Mr. W. E. Gooday seconded and the motion was carried. 


The Secretary stated the result of the ballot for the Council, 
and the formal business of the meeting was declared by the President 
to be concluded. 

The President then delivered his Presidential Address :— 





PRESIDENTIAL ADDRESS. 


By Sir Tomas H. Hotzanp, K.C.S8.1., K.C.LE., LL.D., DSc., 
F.BS. 


Every old campaigner, when moving off for an expedition into 
the wilds, has learnt the value of limiting his first march from 
headquarters to two or three miles, and then pitching camp, in 
order that, whilst still near his base of supplies, he may be able 
to repair unforeseen deficiencies in his equipment. 

This Institution has now completed a short stage in the long 
history which obviously lies before it; and, having completed 
the first dozen years of its life, we might take the opportunity of 
comparing our short experience with the hopes and ambitions 
that marked our inaugural meeting in March, 1914. 

It is not easy, even under normal conditions, to predict the 
growth of a new institution. Small and obscure causes, as obscure 
as vitamins in food, may retard its growth, accelerate its progress, 
or even, contrary to paper estimates, cause its disintegration. 
But in this Institution we have the strange example of one which 
devoted to questions of petroleum in a non-petroliferous country, 
stands almost alone as a national organisation of the sort: it has 
grown in size without sacrifice of quality; it has established its 
position as a standard of professional competence, and now holds 
o2 
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a definite position among the other professional institutions of 
a metropolitan kind ; its Journal has outstripped its membership 
in a way that is not exceeded by any other body of the sort, partly 
because, even in countries where the very atmosphere smells of 
petroleum, there has been no similar association of professional 
men devoted to oil technology. 

The facts are sufficiently remarkable, and to all, except a few, 
so unexpected, that they are worth reviewing. What is the 
subject of Petroleum Technology, which one never heard of before 
1914? And still more, one might ask with wonder, what is a 
petroleum technologist Geologists we all knew, and chemists 
and engineers ; but is there such a thing as a man who combines 
enough of all three to constitute a definite professional species ! 

I doubt if among the twenty-nine Founder Members there was 
one, except Sir Boverton Redwood himself, who had any idea 
that our three constituents would ever hold together and develop 
as they have done. We were then accustomed to the growing 
specialisation of science and the formation of new institutions by 
the flocking together of birds of a professional feather. Some 
of us recognised the possibility of a federation of specialists suffi- 
ciently strong to deal with the central product of oil, and even 
they were more impressed by imperial necessities than by ideas 
of natural evolution. For one must remember that after 1911, 
and increasingly during the subsequent three years, when the 
Kiel canal was being deepened to accommodate super-dreadnoughts, 
the possibility of an international struggle was vaguely before 
us like an advancing barometric depression in the weather forecast. 
The result of the struggle obviously we knew must depend largely 
on the availability and use of every range of petroleum products. 

Some of us entertained a hope of forming a strong federation 
of our three scientific constituents—a sort of concrete in which 
national sentiment was a prominent cementing medium ; but to 
Sir Boverton Redwood, the Institution was to be, if not a chemical 
compound, at least a well-defined eutectic. 

The idea of forming an Institution of Petroleum Technologists 
was a by-product of the conclusions which were impressed on 
certain members of the Royal Commission that investigated, 
under the chairmanship of the late Lord Fisher, the problem of 
utilising oil-fuel in the Navy. The witnesses who advised us were 
nearly all technical specialists: some of them told us of the 
engineering questions connected with the recovery, transport, 
storage and the utilisation of oil in prime movers; others told 
us of the chemical problems connected with the refinement of 
crude petroleum, the recovery of products from oil-shale and 
coal; others told us of the geological conditions under which 
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oil occurred, and therefore of the prospects of finding sufficient 
supplies within, and at accessible points without, the Empire. 
From a technological point of view all witnesses seemed to be 
utterly distinct and unconnected with one another. Among 
the members of the Commission there was similarly a sharp division 
into three classes. Yet the finding, the winning and the utilisation 
of oil formed one quest, inspired by the necessity of national 
safety. 

In spite of the persistent claim of the venerable Institution of 
Civil Engineers that there were only two types of engineers, 
military and civil, there had sprung up distinct and formidably 
large institutions of mechanical, electrical and mining engineers. 
Federation of specialists was possible for particular and generally 
temporary objects ; but the permanent union of geologists, chemists 
and mechanical engineers seemed to most of us to involve move- 
ment in a direction at right angles to that of natural evolution. 

Sir Boverton Redwood’s imagination enabled him to see beyond 
the horizon of most of us, and his persuasive enthusiasm brought 
us together. Of the twenty-nine Founder members who started 
the Institution nearly half have disappeared, but 800 others have. 
gathered around the nucleus, and the growth of the Institution 
shows no sign of flagging. 

When, through the vision of Sir Boverton Redwood, we were 
able, if but vaguely, to recognise the community of objects amidst 
the diversity of technological subjects, some of us still thought 
that an institution of petroleum technology might serve the purpose 
more surely than one of petroleum technologists. But our founder 
saw even further than the mere subject : he realised the necessity 
of establishing a recognisable professional standard, not merely 
in technological competence, but in that conduct and integrity 
which is expressed by etiquette. 

Reference to Sir Boverton Redwood’s inaugural address will 
show that he recognised the compound professional man as well 
as the separate specialists. I will quote his words :— 

“The aims of our Institution are: (a) To enable technologists 
engaged in the petroleum or shale-oil industry to meet and to 
correspond, and to accumulate trustworthy information i 
the occurrence and production or winning of petroleum and oil- 
shale, the conversion of the raw materials -into manufactured 
products, and the characters and uses of these products, together 
with their transport and storage. (b) To promote the better 
education of persons desirous of becoming professional consulting 
petroleum technologists, petroleum engineers, geologists, or 
chemists, and to elevate the professional status of those employed 
in the petroleum industry by setting up a high standard of scientific 
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and practical proficiency, and by insisting upon the observance of 
strict rules in regard to professional conduct.” 

Three of us were invited at the inaugural meeting to follow the 
founder with short addresses, and, as a set-off and corrective to 
my very narrow theme, the late Prof. Vivian Lewes backed the 
founder with a broader view. His words, too, are worth recalling 

“ Specialisation should never be what it is so frequently is—a 
narrowing of knowledge into special channels: breadth of view 
must always be maintained, and general knowledge of the whole 
subject is essential to success. One of the charms of petroleum 
technology as a profession is to be found in the breadth of the 
interests to which it appeals: the geologist, the engineer and the 
chemist alike are needed in its manifold ramifications, and a 
grounding in all three subjects will show the trend of the student's 
inclinations and indicate the special lines to be pursued in his 
professional career. If geology appeals to him most, it is in this 
direction he should specialise, but engineering and the chemistry 
of the hydrocarbons must not be neglected, as a clear conception 
of the engineering difficulties to be overcome and the nature of 
the oil likely to be obtained are necessary to give full value to his 
powers of tracing the configuration of likely fields and his know- 
ledge of the geometry of the anticline. In the same way, should 
either of the other main branches of the profession attract him, 
the general foundation should be well and firmly laid before 
specialisation is attempted, and I am convinced that it is only on 
such lines as these that complete success is to be secured. Common 
sense and adaptability will always make a useful man, but it is 
when sound training is added to these that you get the real master 
in his profession.” 


“ At first, sight, ‘those who have but a superficial knowledge of 
the subject may be inclined to think that the chemical side of the 
profession presents a far more restricted and less promising field 
than either of the others, but it is in this very direction that there 
is more work to be done, more to be learned, and perhaps the 
richest rewards to be 

If quantity of product be a fair test, our Journal shows that 
the last remark by Prof. Lewes-was a reliable forecast. 

So much for the ready-made petroleum technologist; but 
how was the class to be recruited ; or, if a new species, how was 
it to be bred? For some other professions the universities and 
institutions of university rank provided suitable cultares—medicine 
and some kinds of engineering being conspicuous ; but, so far, 
hardly the chemical engineer, and still less anything like a petroleum 
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In this matter Birmingham University, through the vision of 
Sir John Cadman, initiated the enterprise of breeding young 
petroleum technologists. Birmingham, in fact, moved in this 
direction before the Institution itself was actually registered and 
at a time when some of us—I dare not say, many of us—astill 
thought that the new product must necessarily be but a sterile 
hybrid. Subsequent events proved us to be in error ; for Birming- 
ham has turned out men who have already made their mark in 
the world of petroleum technology. 

When the special degree of B.Sc. for Petroleum Mining was 
inaugurated at Birmingham, conditions were not ripe for the 
long training which was required for a technological vocation based 
on a sufficiently broad scientific foundation. When long ago 
the universities wished to train students for the profession of 
medicine, they found themselves opposed by the established 
great Colleges of Physicians and Surgeons; and although public 
pressure became ultimately too much for them to resist, the strong 
position of medicine, protected by law, enforced a training of 
not less than five years. If other associations of professional men 
had similarly been protected, the B.Sc., Petroleum Mining, given 
only after a three-years’ course of training, would not have been 
permitted, and the opportunity therefore would have been lost. 

At South Kensington a systematic course, followed by a special 
diploma in Oil Technology, was not organised until 1914; and 
then the authorities of the Imperial College of Science adopted the 
bolder course of making it a four-year course after matriculation, 
like those for the similar vocational subjects of mining and metal- 
lurgy. The risk of prescribing this heavier course on inauguration 
was obvious, and as I was not then responsible for the policy at 
South Kensington, I feel free to state that the College was right 
in refusing to recognise a standard for the new qualification lower 
than that required for the old established diplomas in mining and 
metallurgy. However, those responsible for the institution of 
a new qualification at Birmingham were faced at the time with 
the custom already widespread in the Northern universities of 
granting a degree in vocational subjects on a three-years’ training ; 
and the alternatives seemed to be, either to do nothing at all to 
meet the requirements of the industry for young petroleum tech. 
nologists, or to begin as they did on a scale that would permit 
of expansion afterwards. 

This has since been done by extending the course to four years 
for honours’ candidates, the fourth year being devoted to specialisa- 
tion in one of the three main branches of petroleum technology. 
In breadth of training the two courses at Birmingham and South 
Kensington are now approximately similar. In methods of training 
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they differ in ways that are interesting to experts in educational 
methods generally. At both places the students enter with an 
approximately similar educational foundation—that required for 
the usual University Matriculation ; and it may be well to give 
a brief outline of the average course at each institution before 
considering their differences. 

At Birmingham the first year is devoted to pure mathematics, 
physics, chemistry and an introductory course in mechanical 
engineering. In the second year applied mathematics, more 
advanced chemistry and geology are taken, as well as mechanical 
and electrical engineering, surveying and petroleum technology. 

ing their third year the students take chemistry, oil geology, 
and paleontology, geological surveying, mechanical and electrical 
engineering with petroleum technology. At the end of the third 
year the students must decide which branch of the industry they 
wish to enter, and the work for their fourth year is arranged 
accordingly. During the fourth, or Honours, year stress is given 
to the geological or to the chemical and engineering branches ; 
but all students get lectures on tropical hygiene and in this year 
they spend some time assisting the post-graduate assistants on 
some problem of research. 

At South Kensington a fair sample of the training given for 
the diploma of associateship (A.R.S.M.) is as follows: First year : 
Chemistry, physics and mathematics, some of the lectures in 
chemistry being given in German. Second year: Mechanics, 
applied electricity, graphics and geology. Third year: Geology 
in more specialised form ; oil testing, refining and drilling ; oil- 
shale mining; tropical hygiene. Fourth year: Topographical 
surveying, and more especially the geology of petroleum and 
natural gas; power generation; materials of construction and 
the economics of petroleum development. Research problems 
and special courses for advanced study are relegated to the fifth 
year required for the higher diploma of membership (D.I.C.) ; 
but this latter qualification cannot be taken until after the asso- 
ciateship has been conferred, and the associateship cannot be 
taken in oil technology until the student, in addition to his four 
sessions at College, has had six months’ of approved practical 
experience, of which one-half at least must be spent on an estab- 
lished oilfield. 

The students whilst at Birmingham get, on the whole, more 
of the practical side of oil technology than at South K 
they, for instance, get some training in a foundry, at the university 
power station, and with a full-size rig for drilling, as well as two 
vacation months at approved practical work. The South Ken- 
sington students are required to undertake their practical training 
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in oil refineries and on developed fields, at least a half of which 
must be done after leaving college. The A.R.S.M in Oil Tech- 
nology is not conferred until the candidate can produce a satis- 
factory certificate of post-college experience on an oilfield, and 
that is necessarily somewhere abroad, often at a considerable 
distance from Great Britain. 

There are, as I said before, important differences between the 
two systems of training, and some of these are worth considering. 
At Birmingham, as at practically all universities in this country, 
the ordinary practice of our secondary schools is carried on to 
higher stages by taking lectures in two or more subjects each 
day. Every new subject introduced to the university curriculum 
for graduation must necessarily conform to this system of training, 
for the complicated time-table of classes cannot now be unravelled. 
At South Kensington we still follow a system which was devised 
by Huxley for the old Royal School of Mines and has been nick- 
named the “ tandem” system ; the student takes only one main 
subject at a time, and, at the end of each course in that subject, 
generally about half a session in length, he is examined. Each 
half-year’s examination is thus for each subject, or well-defined 
part of it, a final examination. There is no such thing as a final 
examination in the higher grades of two or three subjects taken 
in one crushed week or so. It was this system of training and 
examination that made it impossible for the Imperial College 
to become, as the Haldane Commissioners hoped in 1908, an 
effective member of the University of London, so long as the 
University degrees were obtainable only by the group-system 
of final examination. The difficulty has, however, now been 
removed by the recognition of the College special training and its 
own examinations: the College thus preserves its individuality 
whilst taking the London degrees. 

It would be going beyond the direct interests of this Institution 
if I attempted to discuss the relative merits of the “ group” and 
“tandem ’”’ systems in university education. Each has some 
advantages as an educational method; but neither the College 
nor the University can now recast its system without closing the 
works for at least three years. At South Kensington, however, 
the tandem system has worked for over fifty years with results 
that, at any rate, cannot be described as unsuccessful; and, 
although the majority of our professors have been trained in the 
ordinary university system, not one among them, after a few years 
experience of our simpler life, would give it up: of all questions 
it is the one about which my colleagues are absolutely unanimous. 

The other important point of difference between the training 


n petroleum technology at Birmingham and South Kensington 
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is due to the stage at which research methods are introduced. 
An introduction to research is formally made at Birmingham in 
the students’ fourth year. At South Kensington the student 
is but rarely allowed time for research until after graduation. 
The difference is, however, less than appears on paper ; for Prof. 
Nash, who is responsible for the training as it now is at Birming. 
ham, carefully distinguishes between an introduction to research 
methods, and what is generally known as independent and original 
research. There is much to be said for the line which he adopts ; 
for in training, as in the work of this Institution, we have to deal 
with the peculiar fact that we have no established oilfields at hand, 
and consequently students who take up petroleum technology 
are compelled to get this practical training generally in other and 
often distant lands. 

Thus, unless the student gets some idea of how to tackle new 
problems before he leaves the university, he may never again for 
many years obtain an opportunity of undertaking research. On 
the other jhand, until he has had practical acquaintance with the 
problems of a developed oilfield, his researches are not likely to 
lead to results of more than academic value. It is, however, 
often impossible for a student, after completing the usual period 
of engagement abroad, to break his professional career for a 
further period of training at the university. There is thus some 
justification for releasing him from ordinary class-work during 
his fourth year in order that he may be introduced, at least, to 
the methods usually adopted in searching for new lines of advance 
in technological methods. 

As schools of training, Birmingham and the Imperial College 
are nearly as lonely as this Institution is as an association of 
petroleum technologists. The policy pursued at these two schools 
is of direct interest to the Institution, as we endow scholarships 
and prizes at both, and our Students’ Section, which is markedly 
successful, is mainly recruited from both. 

At the risk of extending this address to an undesirable length, 
I should like very briefly to refer to two instances of training 
in compound professional vocations, which are analogous in some 
respects to that of petroleum technology: they involve problems 
of a similar nature. 

A group-subject which presents problems in training somewhat 
analogous to those that concern us is that of glass technology. 
The University of Sheffield has set an example in this direction, 
and the scheme of training required there for a qualification is 
worth studying. 

The Sheffield University grants a diploma for non-matriculated, 
and a degree of B.Sc. in Technical Science, for matriculates, both 
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requiring normally three-years’ training of university standard. 
There is also a four-year course, but it differs only from the other 
in providing for works’ training sandwiched between and, therefore, 
in time, at the expense of the university work. 

At the intermediate stage, glass technology is required in 
addition to pure mathematics, physics and chemistry. For the 
final stages the student’s training is almost wholly vocational ; 
for the classes in physical chemistry refer to the special problems 
of = and those in geology merely to the raw materials that 

in the industry. On the technical side the student 

deals with the technology of refractories and fuel, with some 

secondary training in mechanics, machine drawing, electro-tech- 
seledth and economics. 

The Honours degree requires an additional year for those who 
take a first-class in the examination for the ordinary degree, and 
during this extra year students are expected to undertake an 
investigation into some problem of glass technology. 

It will be seen that the ordinary degree course differs in two 
important respects from that required of oil technologists at the 
Imperial College: the course is more limited in range of subject 
as a natural consequence of its shorter term, and it requires no 
practical experience in works as essential before the conferment 
of a degree. The four-year “sandwich” course does, however, 
meet the latter point, and one would expect it to result in the 
outturn of more satisfactory products ; indeed, one would like to 
see something of the sort to be made compulsory for all forms of 
degrees in vocational subjects, as clinical experience in hospitals 
is an essential part of the training of the graduate in medicine. 

In the training of a petroleum technologist, as in the training 
of an ordinary chemical engineer, there may be differences of 
opinion whether the training should be of a chemical kind based 
on engineering, or whether it is better that the student should 
regard himself primarily as a chemist, and, on the basis of his 
chemical training, secure an opportunity for acquiring sufficient 
acquaintance with engineering principles and methods. 

The outlook and opportunities of a chemical engineer are, 
however, of two slightly different sorts. In gasworks, in large oil 
refineries and in certain established chemical industries, the 
operations for which a chemical engineer is required are relatively 
stable from a chemical point of view ; consequently, the work to 
be done is mostly of an engineering sort, being in the main, the 
design and maintenance of plant, which may be varied in capacity 
more often than in nature. In other chemical industries, however, 
the operations are continually changing with the progress of 
chemical research. New compounds of economic value are being 
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discovered in the laboratory, and new methods of manufacturing 
known compounds are being devised, with the result that chemical 
works of this sort have to be relatively mobile in order to face 
internal as well as foreign competition. A chemical engineer in 
works of this sort must necessarily think in the first place of chemical 
problems ; but familiarity with processes of mechanical engineering 
is still necessary, although the dominating feature of his mental 
activity is more chemical than 

Gasworks, like other public utility institutions, enjoy local 
monopolies ; they have to turn out a product with certain specified 
limits of quality, and changes in their methods are thus relatively 
limited. Oil refineries similarly, but for other reasons, are com- 
paratively stable: they are conducted on a large scale and change 
in method involve financial issues too large to be left to the ordinary 
chemical engineer. For the ordinary operations of oil refineries, 
therefore, a young man with a sound training in mechanical 
engineering, can acquire a sufficient knowledge of the chemistry 
of oils to be a useful officer, and ultimately to be a manager of 
oil-refining works. A chemist, with a specialised kaowledge of 
petroleum, is wanted nevertheless, but more in the research 
laboratory attached to an oil refinery itself. The results of the 
research chemist can be translated into practice at leisure in an 
oil refinery as in the gasworks with the help of a staff of engineers. 

In chemical works devoted to the manufacture of fine chemicals 
the need for translating laboratory into factory processes is more 
urgent, for otherwise the chemical manufacturer will lose ground 
and be pushed out of the market. The operations introduced 
to meet changes in the chemical market in such cases affect small 
parts of the works and involve relatively small financial outlay. 
The inspiration is chemical in the first instance; the translation 
to operations on a commercial scale can be done with a limited, 
though specialised, experience in mechanical engineering. 

My brief review of what has been done by this Institution and 
of the way in which its interests have widened, show that our 
marching equipment is in fair order. The union of the three 
main types of technologists has shown stability ; the publications 
of the Institution have found a real demand outside ; professional 
standards have been established; the Institution has shown a 
practical interest in preparatory vocational training; and, with 
its assured financial stability, is now working out a scheme for 
granting assistance to research workers. 

We have no legal authority, with powers similar to those of 
the General Medical Council, able to prohibit professional 
practice except by qualified specialists. Some institutions senior 
to this have done useful public service, however, in establishing 
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Associate-Memberships that require for the various branches of 
engineering the three essentials of age, scientific foundation and 
practical experience. We are working to the same end in the 
profession of petroleum technology. It is too early to boast of 
results, but after twelve years’ experience, even with the inter- 
ruption of the war, it is not, I hope, too early to review our aims, 
as I have attempted to do, for the purpose of testing our original 
policy. The purpose of this address has been partly to review 
the methods adopted for training young technologists. I hope 
it will be possible later for someone with sufficient field experience 
to review the results of the practical work of those who pass from 
the grade of Student to that of Associate-Membership. 

Meanwhile, I feel satisfied that we have abundantly fulfilled 
the vision of our revered founder, in the quality of our publications, 
in the growth of membership, in taking an active interest in the 
training of young technologists and in the establishment of pro- 
fessional > 














THE INSTITUTION OF PETROLEUM TECHNOLOGISTS. 


Eighth Annual Dinner. 


Tue Eieuta Annvat Dinner of the Institution of Petroleum 
Technologists was held at the Connaught Rooms, Great Queen 
Street, London, on Friday, March 26th, 1926. The Chair was 
occupied by the President, Sir Thomas H. Holland, K.C.S.L., 
K.C.LE., D.Sc., F.R.S., who was supported by Mr. H. Barringer 
and Sir Frederick W. Black, K.C.B., Past-Presidents; Mr. 
Alexander Duckham and Mr. Arthur W. Eastlake, Vice-Presidents ; 
Mr. Ashley Carter, Mr. E. Lawson Lomax, Professor A. W. Nash, 
Dr. W. R. Ormandy and Mr. William Sutton, Members of Council, 
and a large number of members of the Institution. 

Among the distinguished guests present were :—Dr. F. A. 
Bather, F.R.S. (President, Geological Society), Engineer Vice- 
Admiral Sir R. B. Dixon, K.C.B. (Engineer-in-Chief to the Navy), 
Sir Arthur Duckham, K.C.B., Mr. C. 8. Garland (London Section, 
Society of Chemical Industry), Mr. James Hamilton (Anglo- 
American Oil Company), Mr. W. St. D. Jenkins, C.B.E. (Director 
of Naval Contracts), Lieut.-General Sir George F. MacMunn, 
K.C.B., K.C.8.1., D.8.0., Mr. G. K. Menzies (Royal Society of 
Arts), Mr. J. W. L. Oliver, C.B., C.B.E. (Director of Naval Stores), 
Mr. G. Patchin (Sir John Cass Technical Institute), Sir Joseph 
Petavel, K.B.E., D.Sc., F.R.S. (National Physical Laboratory), 
Sir Adam B. Ritchie, Sir Robert Robertson, K.B.E., F.R.S. (Royal 
Society), Mr. H. Kerr Thomas (President, Institution of Auto- 
mobile Engineers) and Lieut.-Colonel Sir Arnold T. Wilson, 
K.C.LE., C.8.1., C.M.G., D.S.O. 


“THE KING.” 


The toast of “ The King,” proposed by the President, was accorded 
musical honours. 


The President : Gentlemen, I have an announcement to make ; 
I have a telegram signed “ Garrett,” which you will know as the 
name of a distinguished petroleum technologist ; it is from that 
great oil centre Ploesti, and it says: “‘ Please communicate 
Secretary of the Institution eighteen members of the Institution 
unable to be present in London dining together under the 
presidency of Frank Dabell.”, I will read the reply drafted by 
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Mr. Ashley Carter. He says: “ Please convey Dabell members 
of Institution dining together the sincere appreciation of the 
President and Members at the Annual Dinner for kindly greetings 
which they heartily reciprocate.” 

I have now a very pleasing ceremony to perform. You will 
remember on the last occasion of our Annual Dinner I had the 
pleasure of making a presentation of the Redwood Medal. These 
Medals are given through the generosity of Mr. Alexander Duckham 
to commemorate the memory of our revered and distinguished 
founder, Sir Boverton Redwood. To-night I have to present a 
second medal, and this time again it is for a paper on a subject of 
which the keynote is economy—the saving of our oil supplies. The 
medal is awarded to Mr. McCarthy-Jones for a paper which was 
published in the Journal in April, 1924, on “ Electricity Applied 
to the Winning of Crude Petroleum, with Special Reference to 
the Yenangyoung Field.” That field is on the East bank of the 
Irriwaddi River, and is for its size one of the most prolific in the 
world. The actual producing area is only about 2} to 3 miles 
long and about half-a-mile wide. The paper by Mr. McCarthy- 
Jones describes, first of all, how the electricity was introduced. 
The scheme was introduced as long ago as 1914; it was then 
held up by the War, and finally inaugurated in 1922. The oil 
company which worked the scheme have worked for the good 
of the industry, and have taken care that in the scheme they have 
not been the only benefiters, but have also been benefactors ; 
they have invited the other companies in the field to share in the 
electricity. The electricity is applied to the drilling of wells 
and the pumping of wells. Crowded together in a small area 
something like a thousand wells are to be found, and one can 
understand that not only was there before an enormous waste 
owing to the number of small units, but there was danger from 
overcrowding. The introduction of electricity has cleared the 
field to some extent of many small and dangerous operations, 
and has at the same time introduced a very effective and important 
form of economy in the utilisation of crude oil. The electricity 
is not only used for the direct field purposes, but also for the 
main line pumping station at the head of the 300 mile pipe-line 
to Rangoon. The application of electricity to the water service 
is also important, because the field is fairly high above the nearest 
river. It is also used for oil connecting and pumping stations 
on the field, for the workshops, the ropeway, the lighting and 
illumination of the bungalows, and for that most important industry 
in the East and in the tropics, ice-making. Altogether the scheme 
is of a very interesting nature from the point of view of the electrical 
engineer ; it is interesting from the point of view of a petroleum 
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economist, and is described by Mr. McCarthy-Jones in a way that 
will call for the admiration of the Institution. The paper from 
the point of view of literary character, and generally in the way 
it was expressed, has easily secured the commendation of the 
judging committee. Mr. John Gillespie has kindly consented, in 
the absence of Mr. McCarthy-Jones to accept the medal on his 
behalf. It is especially appropriate that Mr. Gillespie should be 
able to transmit the medal, because Mr. Gillespie was with Mr. 
McCarthy Jones and associated with him in the design, develop. 
ment and the construction generally. If we could have divided 
the medal in any way, in order to recognise Mr. Gillespie’s part 
in this work, we should have been glad to do so. 
(The President then presented the medal to Mr. Gillespie.) 


Mr. John Gillespie, in .accepting the medal on behalf of 
Mr. McCarthy Jones, said : Sir Thomas Holland, I have the greatest 
pleasure in accepting from you on behalf of Mr. McCarthy Jones 
this medal, and I have equal pleasure in proffering to you in his 
name his warmest thanks and keen appreciation of the award 
which you have made. It is impossible for anyone to enter fully 
into the thoughts and the emotions of another man in circumstances 
such as these, but I know Mr. McCarthy Jones so very well that 
I can assure you without the slightest hesitation that he will 
very deeply appreciate the honour which you have conferred 
upon him. The paper, as you have said, dealt generally with the 
application of electricity to oilfield work, and more especially with 
the generation and application of electricity on the Yenangyoung 
field of Upper Burmah. As you have very kindly indicated, I had 
a close connection with Mr. McCarthy Jones on this scheme, and 
am therefore in a good position to judge of the merits of the paper 
which describes it. I have an advantage over Mr. McCarthy-Jones 
in that I can say some things which he as a modest man could 
not have said. I entirely agree with your appreciation of the 
paper and with the honour which has been bestowed upon it, 
and I desire to associate myself with you, Sir, and with the Council 
in the award which you have made. 

It may be interesting to you to know that the scheme which 
is described in this paper has been a very complete success, and 
has given entire satisfaction to those who were responsible for 
its inauguration and its carrying through. Mr. McCarthy-Jones 
has three reasons for gratification with regard to this scheme. 
He knows that it was well designed and well carried through ; 
he knows that, as I say, it has given satisfaction to those who 
were most closely interested in it; and he now knows that this 
Institution has marked the paper in which he described it with 
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the highest measure of approval which they can award. It may 
interest you to know that Mr. McCarthy-Jones is now in Bombay 
in control of the Indian Radio Telegraph Company, an affiliation 
of the Marconi Company. I have had news of him in the last 
few days; he is in excellent health, he is very busy, intensely 
interested in his work, and hopes within the next few months to 
communicate with the old country through the beam station 
which is presently under construction at Poona. 

This medal has for me another association ; it bears on its surface 
a very excellent medallion portrait of Sir Boverton Redwood, 
an old friend of many of us, the first President of this Institution, 
and the man who beyond all others did so much to raise the status 
of the Petroleum Industry, more especially on its technical side. 

The President: I have also, on behalf of the Council of the 
Institution, to present the medal which is awarded for the best 
paper read before the Student-Members’ Section. The medal 
this year has been won by Mr. E. Clark, who read an important 
paper on “ Organic Theories of Oil Origin.” As Mr. Clark’s paper 
is to be read before the Institution in May, I am rather afraid that 
it might be premature if I said it settled this very interesting 
question. At any rate, the paper is regarded by the Selection 
Committee as well above the standard which is required to get 
the medal, and is in their opinion the best paper of the year. I 
have pleasure in presenting not only the medal, but a little docu- 
ment which I hope will be honoured. 

(The President then presented the medal to Mr. Clark.) 


Mr. E. Clark: Mr. President and Gentlemen, Sir Thomas 
Holland has given me a very pleasant, if somewhat difficult, task ; 
the difficulty is to find words which express just what I feel. I 
thank him most sincerely for the generous terms in which he has 
referred to what, I fear, is a very ordinary paper. I assure you 
that I am deeply conscious of the honour which attaches to this 
medal, and I shall do my utmost to be worthy of it. 

I know that I am speaking for the whole of the Students’ Section 
n making mention of our very great appreciation of the keen 
interest taken in our affairs by senior members of the Institution. 
It is a very real encouragement to us when they attend our meetings, 
arrange works’ visits, and generally manage to bring us into closer 
contact with the industry. The Institution gives us many such 
advantages, and assuredly we intend to give it of our best in the 
years to come. 

The President: Gentlemen, the Committee in their task of 
judging the papers of the Students’ Section found themselves 
to some extent embarrassed by the fact that the papers — 
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were of very high quality. In addition to the one that Mr. Clark 
presented, which they decided to be suitable for the medal, they 
had a second paper which would have been good enough for the 
medal if Mr. Clark’s paper had not been read in this particular 
year; and so the Committee recommended, and the Council 
accepted the suggestion, that a prize should be offered for the 
second paper, which differed from the first paper only in that it 
was second and not first. They have therefore made an award 
to Mr. Garlick for a paper on “ The Chemistry of Petroleum.” 
On behalf of the Council I present this letter to Mr. Garlick with 
the very greatest pleasure. 
(The President then made the presentation to Mr. Garlick.) 


Mr. H. S. Garlick: Sir Thomas Holland and Gentlemen, I 


had no idea that the Institution would regard my paper as it has 
done. I am extremely grateful and encouraged. Thank you all 


very much. 


Lieut.-General Sir George F. MacMunn, K.C.B., K.C.S.I., 
D.S.O., in proposing the toast, “Tue Prerrotevm Inpvustry,” 
said :— 

Mr. President and Gentlemen, I rise to propose the toast of 
this important industry with a great sense of the honour conferred 


upon me, and also with a great sense of how inadequately equipped 
I am to do it justice. A soldier is proverbially clumsy of tongue, 
and his experience does not give him much technical knowledge 
of this great subject. As a citizen every morning I have to thank 
providence for the coming of oil to the world, and for all the 
amenities and comforts of every-day life. 

Now, Gentlemen, as a soldier, as a member of one of the fighting 
forces, I know very well how to the Navy, and to some extent to 
the Army, oil is the breath of life. I know the air cannot be 
mastered without petrol. To me, as a Quartermaster-General, 
provision of the petrol and oil for the Army has been an every- 
day anxiety, and as an artilleryman I know how every gun clamours 
for its daily ration of oil and makes a great fuss if it does not get 
it. As one to whom the strategy of the Empire has always been 
of interest, I cannot help feeling that nature has perhaps paid 
England any way a back-handed compliment in the discovery 
of oil and oil fuel. You will remember that before oil came, in 
this one little island alone, or almost alone, was the first class 
steam coal to be found without which neither the warships nor the 
best liners can put up their greatest speeds, while we could sell it 
freely to our neighbours freely confident in the knowledge that it 
lost much of its power after a very few months in their stored 
reserves. With the coming of oil that extraordinary strategic 
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advantage has to some extent left us. It is a matter of great 
regret, therefore, that Nature has not yet compensated us for 
that by the finding of an enormous amount of oil in the British 
Empire and in those spheres of influence which are ours, though 
I know that since the War a great deal has been done in that 
direction. There are many here to-night probably who know 
better than I do the humiliating terms the Government has to 
accept in order to induce people to give us oil, which we would 
not have looked at for a moment if we had enough oil in our own 
dominions. When we consider that British capital and skill is 
developing so much of the oil of the world, it is certainly to be 
regretted that more of it is not in our own Empire. 

What little experience I have myself of oil questions came to 
me when I went shortly before the Fall of Kut to Mesopotamia to 
organise the communications on the great rivers. I have a very 
lively memory of the great help we got from that wonderful 
organisation, the Anglo-Persian Oil Company. We even used 
their yard to put together steamers and build barges. We had, 
perhaps, the largest flotilla in the world on any one river, and not 
only the problem of oil fuel production, but the problem of the 
carriage of oil to various places, re-fuelling, and its storing in an 
undeveloped country, was a very anxious one. When the war 
was over, I had the honour of being Commander-in-Chief in that 
country for close on a year, and it may amuse you to know 
that I myself conducted in a small way an oil company with half 
a company of sappers under my command who were engaged in 
running an oil refinery in those still virgin fields below Mosul. 
We had what you might describe as a potstill, very much as you 
distil whisky in the glens of Ireland; but still we did extract 
enough petrol to run our lorries in that distant part of the world. 
I remember when the ever lamented Sir John Cowans came out 
on oil matters, I took him and his technologist to see where the 
fields were, and I remember their amusement in finding my half 
company of sappers and their illicit whisky stills. 

There is very little more I can say that will interest you, but 
there is one point I would like to refer to, because it is a matter 
which interests me personally very much. That is the great 
effort towards the organisation of the welfare of the employees 
of all kinds which it seems to me the petroleum industry makes. 
We all recognise now that big business profits and great success 
lies in the provision of accommodation, the preservation of health, 
and also in amusements for the employees of all kinds. I under- 
stand the petroleum industry is quite in the forefront in develop- 
ments of that sort. I should imagine that many of our older 


industries much wish that their predecessors had some better 
Pe 
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knowledge of the great business principle of a good lay-out and 
good accommodation. 

Gentlemen, I will now ask you to drink most cordially to the 
health and success of this great petroleum industry on which, 
indeed, the whole world depends. 

(The toast was heartily received.) 


Lt.-Col. Sir Arnold T. Wilson, K.C.1.E., C.S.I., C.M.G., 
D.S.O., in replying to the toast, said: Gentlemen, I reply to 
this toast with considerable diffidence, for I am really a recruit 
amongst the veterans. Nevertheless, it is a real pleasure to reply 
to the toast which has been so eloquently proposed by my old 
friend Sir George MacMunn. He has told you how in Meso. 
potamia and latterly in India he had good reason to realise the 
dependence of the armed forces of the Crown upon the petroleum 
industry—on oil, that protean substance which, when it has at 
long last been located by the geologist, is transformed by the 
chemist into a bewildering variety of substances. 

Sir George MacMunn is in a position to speak with knowledge 
on the progress made in welfare and other directions by the 
petroleum industry, for as Quartermaster-General in India he 
was responsible for the largest spending department of the 
Government of India, which is the largest single Government in 
the world. When the Inchcape Committee (the equivalent in 
India of the Geddes Committee in England) went out to India 
they had to enquire meticulously into every item of expenditure, 
and they ended up by congratulating him upon the efficiency and 
economy with which he had conducted his department. Business 
men, axe in hand, congratulated the military head of the biggest 
spending department on its efficiency and economy. 

This is a young Institution. Though we are just twelve years 
old, this is only the eighth Annual Dinner—from which I conclude 
that, like other young people, we were not allowed to have a 
proper birthday until we were four years old. But the industry 
is a good deal older; it is roughly contemporaneous with the 
birth of the Darwinian hypothesis and the theory of the con- 
servation of energy. It is as broad based as any industry can be. 
Not only do we find oil, but we transport it, store it, refine it, 
and sell it. It has not needed a Royal Commission to point out 
to us the desirability of selling our own products. It has not 
needed a Royal Commission to point out to us the advantages 
of large amalgamations of capital, and the importance of 

ting as many concerns as possible into a single unit. 
All these things have been done by those pioneers of industry, 
business men, without any suggestions from Royal Commissions. 
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I believe the industry is destined to be even more important in 
the future than in the present. No nation is more dependent 
upon oil than we are; our maritime supremacy and our very 
existence at the moment depend upon it. Strong in the 

of the greatest coalfields in the world, we were a little slow to 
realise the national importance of large supplies of oil, and we 
started late in the race; and it was not until something like ten 
or twelve years ago that we realised that we were falling behind. 
But, thanks to the foresight and energy of the pioneers of the 
British oil industry, amongst whom I may be permitted to 
mention, with pride and indeed with affection, Sir Charles 
Greenway, whose absence to-night we all regret, the lost ground 
has been more than made good and Great Britain is to-day secure 
in the possession of vast resources of oil for all her industrial and 
national requirements. 

Nevertheless, we must not blind ourselves to the facts. The 
estimated coal reserves of the world compare with the estimated 
oil reserves of the world, roughly speaking, as 100 to 3 ; and whilst 
we may have our own views as to the accuracy of the respective 
estimates of Dr. Jevons and David White, there is not much 
probability that the ratio will be substantially changed. The 
time may come, though I believe it is far distant, when we shall 
have to rely largely upon coal for motor spirit for — cars. 
If that time does come it will be due to the enterprise and genius 
of the members of this Institution; and this development will 
be as welcome to the petroleum industry as to the coal industry, 
for whilst there is an increasing demand for petrol and for oil 
products, there. is always room for more aromatics, which we 
can reasonably hope to get from coal by scientific methods. 
In the meanwhile [I cannot believe there is any rivalry between 
coal and oil; it is true a certain amount of oil is being burnt 
under boilers, but that is a transient and a passing phase 
of which none of us approve. The proper use for oil is in the 
internal-combustion engine. The industry owes its growth mainly 
to the internal-combustion engine, and the internal-combustion 
engine in turn owes its enormous development to the fact that 
this industry has placed in every part of the world adequate 
supplies for every conceivable form of internal-combustion engine. 
That, if I may say so, is our great achievement ; we have placed 
the products of our skill within reach of everybody, whether in 
Persia or Patagonia, Iceland or Papua. 

One of the most interesting paragraphs in the Report of the 
Coal Commission on the Coal Industry is that referring to the 
method of recruitment of colliery managers and directors of coal 
companies. It is hinted that the area of choice has been unduly 
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restricted, and that without family connections it is very hard 
for young men of good education and training to get a footing 
on the managerial or technical side, and it is hinted that certain 
deficiencies in the organisation and management of mines are 
traceable to this cause. 

This is a complaint which cannot be brought against the 
petroleum industry: no industry is more careful in its selection 
of its staff, takes greater pains to get the right men to begin with, 
and to give them a chance of rising from office boy to chairman. 

Another paragraph of particular interest to us is that in which 
the Commissioners suggest that British colliery owners do not 
sufficiently appreciate the importance of research, and express 
the opinion that some of the difficulties in which the coal industry 
is now involved are due to failure in the past adequately to endow 
and stimulate scientific research into the nature and use of coal 
and its derivatives. They add that research work van only be 
carried on efficiently if the organisation concerned is in a position 
to develop its programme logically and steadily, and steps should 
be taken to ensure that the organisations concerned are in a 
sound financial position, so that they can develop their programmes 
in a methodical manner over a period of years. This is not a 
complaint which can be made against the petroleum industry. 

Remembering that the oil companies endowed general chemical 
research at Cambridge to the tune of £250,000 immediately after 
the war, and made a capital grant to Birmingham University of 
£125,000 in addition to subsidising this Institution to the extent 
of £1,000 a year, and that, in addition-to all this capital expendi- 
ture, the leading oil companies maintain research departments 
costing no small sum, we may regard our record as an industry 
in the matter of research with no little pride, and I take this 
opportunity of recalling to you all the munificent gifts of £25,000 
each to the Birmingham University by Lord Bearsted and Lord 
Cowdray. It is a matter of great regret to us all to know that 
Lord Bearsted is still indisposed, and I am sure we all wish him 
an early and complete recovery. 

Finally, gentlemen, I would like to draw your attention to the 
comparative consumption of petrol, and of that ideal fuel for 
an internal-combustion engine—alcohol. The human internal- 
combustion engine has favoured it for some 10,000 years, and it 
is still supreme even now, in this age of oil. In 1920 we consumed 
in this country 1,000 million gallons of beer, wines and spirits at 
a cost of £469 millions ; the same year we consumed 186 million 
gallons of motor spirit at a cost of £38 millions. 

The brewers have us cold every time, but our distribution 
services have not been idle. In 1925 we consumed only 785 million 
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gallons of alcoholic liquors-at a cost of £315 millions, as against 
513 million gallons of motor spirit, costing £34 millions. 

The national wealth has not increased during that period, and 
it is reasonable to suppose that people are beginning to realise 
that one can propel the human frame further on a pint of petrol 
than on a pint of beer, and are spending more on petrol and less 
on beer—and with every pint of petrol one gets an unlimited 
supply of fresh air. 

The time is approaching when we shall sell as much petrol as 
the brewers sell beer. That will be a proud day for us in this 
industry. 

With this comforting thought, gentlemen, I ask you to resume 
your potations and show that we know not only how to make, 


but to use, good spirit. 


Mr. Herbert Barringer, M.Inst.C.E.,° M.1I.Mech.E., 
M.I.N.A., M.Inst.Mar.Eng., in proposing the toast “Our 
Guests,” said: Mr. President and Gentlemen, I have the honour © 
to-night to propose the toast of “ Our Guests.” This is a very 
pleasing duty, and we are always delighted to enjoy their 
company on these occasions. In looking round at our dis- 
tinguished guests, I feel that I cannot possibly do justice to 
this toast, but any shortcomings on my part I am sure will not 
detract from the cordiality with which you will receive the toast 
I am proposing. I will take advantage of the usual excuse of 
the lateness of the hour, and the anxiety of subsequent speakers 
to get on their feet, and, if you will bear with me a few moments, 
I will make a short reference to our guests. 

We unfortunately have rather a long list of letters of regret. 
I do not propose to read those or to mention all the names, but 
I will mention a few. Mr. Stanley Baldwin has written regretting 
his inability to attend, as also has the First Lord’of the Admiralty. 
Sir Oswyn Murray has also written ; Viscount Cowdray, Sir John 
Cargill, Air Vice-Marshall Sir W. G. H. Salmon are also unfor- 
tunately unable to attend. Lastly, it is a great disappointment 
that Mr. Alan Cobham has written to say that he had fully 
intended to attend this dinner, but unfortunately by reason of 
arrangements which had been made he was unable to attend 
to-night ; he wished me to express his sincere regret that he was 
not with us. I am sure he had something very interesting to 
tell us, and his attendance to-night would have been very appro- 
priate, because without petroleum and the internal-combustion 
engine his marvellous achievement would have been impossible. 
I mention the word “ petroleum”; but Mr. Cobham and his 
engineer supplied the indomitable spirit. I noticed that one 
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speaker at a recent reception mentioned that Mr. Cobham and 
his engineer were full of grit. That remark might be taken I 
think in more than one sense when he passed through that sand. 
storm, and it might also have been applied to his engine. I 
think it is a great triumph of that engine that it survived such a 
severe test and brought him through satisfactorily. I am sure 
we All rejoice at the impetus which this flight has given to the 
progress of aviation. 

We know that since the introduction of aeroplanes our insular 
defences have been broken down, and I think it behoves us to 
consider seriously the matter of our air defence. We can rely 
upon the efficiency of our air pilots, but have we a sufficient number ! 
I believe that is a point which we shall have to consider. 

I will now refer to our present guests. We all weleome Vice- 
Admiral Sir Robert Dixon. I suppose there is no gentleman in 
this room who is responsible for a greater consumption of liquid fuel 
than Sir Robert ; he has had the privilege and the responsibility 
of seeing the development of oil fuel in the Navy, and, as we all 
know, with such marked success. I am sure we are all pleased 
to see him with us again to-night. 

We have to welcome also Dr. Bather, President of the Geological 
Society. Now, geologists are most important men; they tell us 
where to find oil, or, at least, they tell us where to look for it ; I 
do not know that we always find it. Then we have with us Sir 
Joseph Petavel, who has rendered very valuable assistance in the 
National Physical Laboratory at Teddington. Then there is Mr. 
James Hamilton, of the Anglo-American am age A you all know 
how generously that company supported us, especially in our 
Student Section. We have Mr. Patchin, of the John Cass Institute ; 
he puts technologists in the way they should go, and we are looking 
forward to very good results. We also have with us Sir Adam 
Ritchie of the Tarkish Petrol Company. We have Mr. Menzies 
of the Royal Society of Arts ; we are still enjoying their hospitality 
and hold our meetings in their very convenient building in the 
Adelphi. We have Mr. Kerr Thomas, the President of the Institu- 
tion of Automobile Engineers, which is very closely connected with 
our Institution; they look after the engines while we look after 
the fuel. We have Mr. Jenkins and Mr. Oliver with us to-night ; 
we welcome them very heartily ; they are connected with oil fuel 
in the Navy. 

There is one gentleman absent to-night to whom I must allude, 
as we greatly miss his cheery presence. I am referring to Admiral 
Stokes-Rees. You will all be pleased to hear he is in good health, 
but his medical adviser forbids him to keep late hours. 

Now, gentlemen, I will not detain you longer, but I will ask you 
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to drink to the toast of “‘ Our Guests,” coupling with it the name 
of Mr. Garland, whom you all know very well. 
(The toast was enthusiastically accorded.) 


Mr. C. S. Garland, in responding to the toast, “ Our Guests,” 
said :—Mr. President, Mr. Barringer and Gentlemen, It will natur- 
aliy have occurred to you to wonder why, when the long list of 
very distinguished gentlemen who are honoured to be your guests 
to-night was read out, the inadequate C. S. Garland should be asked 
to respond for such a distinguished company. The note which 
any of your guests who has to respond must strike is one of admira- 
tion for your Institution, and, for my own part, it must be one also 
of admiration for the blandishments of Mr. Ashley Carter, who 
is responsible for your being condemned to listen to me. He put 
it to me in that tactful way of his that so many of the really important 
people who were your guests were so rarely permitted to attend a 
public dinner without being called upon to speak that it was the 
wish of your Institution that they should on this occasion be allowed 
some relaxation, and that therefore it was the desire of the com- 
mittee that a really insignificant person like myself should be 
entrusted with the task of replying for them. Naturally, I suc- 
cumbed, and I bow to him in admiration for his tact, and do not 
fail to appreciate that with such a guidance your functions are 
s0 brilliant a success. 

It must have been a great relief to all of us here to-night to hear 
from the mouth of so eminent an authority as Sir George MacMunn 
that there really is oil in Iraq, though it is true it is only in pot- 
stills. We were beginning to associate the gushing oil wells of 
Iraq with the bursting cornbins of Russia amongst the mirages 
produced like rabbits out of a hat by politicians, particularly at 
election times, and we can only hope that the oil pot-stills of 
Iraq will be as fruitful of benefit and solace to mankind as those 
other pot-stills used for other and, if I might say so in such company, 
more important liquids. 

As one who is closely connected with other scientific societies 
which are in travail the whole of the time to find sufficient money 
to enable them to publish their journals, I must, I think, express 
my admiration for the way in which your journal is conducted and 
the fact that, although it contains so much matter of real importance 
to the industry, and to the scientific men connected with it, it is 
produced at so small a drain upon your resources. You are to be 
congratulated in making such good use of your limited advertise- 
ment space. 

I am not too confident of the soundness of the advice which Sir 
Arnold Wilson gave with regard to the lessened consumption of 
alcohol. From the point of view of the petroleum technologists I 
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think it would be better that this liquid should be kept to its proper 
sphere. I have some recollection of reading that a large number 
of the records which have recently been made on motors and motor. 
cyles have involved the use of fuels for those internal-combustion 
engines containing a large proportion of alcohol, and I would 
suggest quite seriously that it should be the sacred duty of every 
petroleum technologist to drink as much of that material as he 
possibly can in order to prevent its competition with the other 
and legitimate product of the petroleum industry. 

Finally, on behalf of your guests, I would like to say with what 
pleasure we see your encouragement to the students and your 
research scholarships, as well as the medals which you have insti- 
tuted and which we have seen presented to-night with the accom. 
panying envelopes, also represent a very kindly thought for the 
young men. We feel that you are building on a sure foundation 
for the future and continued prosperity of the industry. Nothing 
can be more important in a business which depends in such a 
large extent upon sound scientific work than to have coming 
forward a band of well-trained students and for them to receive 
that encouragement, the visible tokens of which have been before 
us this evening. 

Gentlemen, on behalf of your guests, I thank you most sincerely 
for the delightful entertainment you have given us to-night, and 
on their behalf and on my own I wish the Institution of Petroleum 
Technologists every success. 


Sir Arthur Duckham, K.C.B., in proposing the toast of “ The 
Institution of Petroleum Technologists and the President,” said :— 


Mr. President and Gentlemen, I feel very honoured to be here 
to-night to propose this toast. I am very glad and I feel it an 
honour to be here, because I am the younger brother of Alexander 
Duckham, who is well known to all of you. I am somewhat 
diffident, because I am connected with that industry commonly 
known as the coal industry which at the present time is causing 
a considerable amount of trouble and discussion, and is not in a 
very happy state. If I may just, in introducing myself to you, 
remark that in life my brother has always been known as the 
greazy Duckham, whereas I have been known as the gassey 
Duckham, that does not mean that I talk a great deal or anything 
of that sort. I have the honour of proposing the toast of ‘“ The 
Institution of Petroleum Technologists”; I am going to be brief. 
This is, of course, the toast of the evening, because it is the toast 
of the Institution. I always feel that it is up to the man who 
proposes the toast of the evening to tell those present something 
about themselves. I have, therefore, extracted certain information 
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with regard to the Institution of Petroleum Technologists which 
may be of interest, which certainly we ought to mark, and from 
which we ought to take a lesson. 

Your society was founded by Sir Boverton Redwood, as you 
know, in 1913 with 84 members. To-day you have over 900 
members. That is a very fine record for any society founded so 
recently as that. Further, as we have heard to-night, you always 
seem to have a certain amount of money to spend on the various 
needs of your society. Further—and this I look upon as a very 
important thing—your Journal has a world-wide reputation. 
When one considers that your Journal has a circulation of 1300, 
that is a very fine circulation for a specialised technical Journal 
such as yours is; it is all the more wonderful when you consider 
that the British Empire owns about 2 per cent. of the total output 
of oil in the world, and one cannot but think that the Britisher 
must be going about his ordinary business and getting into those 
places where the plums are, as they have always done in the past, 
and making good not only as petroleum technologists, but in 
those other very useful services of transport and merchandizing, 
and in the other industries that are connected with petroleum. 

Now, if I may just take a few minutes of your time on the 
technical side of the Institution of Petroleum Technologists, I 
would first refer to the great work which has been done on a matter 
which is important in any industry: that is standardisation. I 
was on the Committee of the Engineers’ Standards Association, 
and I appreciated very much at the time the splendid work that 
had been done in standardisation. Standardisation must make 
for efficiency, it must make for improvement in the conditions 
in an industry, and I think the work which has been done by the 
Institution in standardisation has been very splendid; that it 
is splendid is shown by the fact that it has been generally accepted 
throughout the world. 

Further, I would speak to you with regard to research. On 
that subject there are two things that appeal to me. When a 
young man comes to me and asks me what line of business he 
should go into, especially if he is of a technical turn of mind, I 
always say to him : Go into a business or go into some undertaking 
where there is a large margin for improvement, and one of the 
industries that I recommend them to consider is the industry of 
power or the production of prime movers. When we think to-day 
that in the output of electricity at least 80 per cent. of the heat 
value of the coal is absolutely wasted, it seems that there is a 
very fine opening for any young man with guts in him and brains 
in him, and with an intention to get on. In the same way, when 
you look at your great industry, when you consider that you 
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leave, as I am told, some 75 per cent. of your oil underground, it 
seems to me there is definitely a very great line for research and 
development in that industry. I am certain that such problems as 
that will receive your attention, and you will achieve splendid results, 

Now, may I turn to a subject which was mentioned by Sir 
Arnold Wilson, a subject which is mentioned in the newspapers 
almost daily: the subject of low temperature carbonisation, a 
subject on which a great deal of money has been wasted, a great 
deal of futile experimental work done, and a subject with regard 
to which we are very little more advanced to-day than we were 
twenty years ago. Speaking to you as an Institution of Tech- 
nologists, I would appeal to you on your research side to try and 
give some help to the people who are trying to solve this problem, 
by research work and technical work on those oils that are produced 
from coal. I am interested in the carbonisation and treatment 
of coal, and I have never yet been able to find any technologist 
who has been able to give me any true opinion of the value of 
coal oils, if we may use that expression. Sir Arnold Wilson, in 
his speech to-night, foreshadowed the very great value to this 
country that these coal oils might be ; and yet the work that has 
been done on this subject is very small, and it has not been extra- 
ordinarily helpful. 

Mention has been made of the report of the Coal Commission. 
I myself am especially interested in the coal report. We all 
welcome the recent coal report which has been produced under 
the very able chairmanship of Sir Herbert Samuel. If you 
have read it, I think you will agree it is the finest presentation of 
the coal situation which has ever been made. We have got to 
realise that to-day really the fundamental prosperity of this 
country depends on the proper solution of this great problem. | 
am certain that each of us in our sphere should do everything 
in our power to assist the Government, the miners and the mine- 
owners to come to a proper solution of this problem. So many 
of you men here are interested in industries and in products outside 
this country. I do ask that you should one and all give your 
attention to this very great problem, and if any of you can help 
in any way to the solution of this problem, I do hope you will 
give that service. 

Further, speaking on the subject of the young people who are 
coming along, I have been very interested in this, one of our great 
troubles is to get absolutely first-class young fellows coming along 
into our businesses. You have a very strong student side to 
your Institution ; I would ask you to strengthen it in any way 
you can. I would tell you this, that there is a great scope for 
any of you who will visit public schools to-day and tell the boys 
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in public schools the possibilities of life in your business. I have 
had the pleasure and honour of visiting quite a large number of 
the big public schools in this country, and I am sure that a great 
deal of work can be done by we who are industrialists who have 
made our way more or less in life, going and meeting these boys, 
and while they are young forming in their minds some idea of 
their future. We should tell them of the fun there is in winning 
through and of the prospects that lie before them in industrial 
life; I am certain you will be surprised at the reception you 
receive and the good that you can very easily do. 

In my firm I have taken one public school, and mostly I recruit 
the young fellows coming into my office from that public school. 
Every year my managing director and my chief drafteman, the 
head of my technical department, visit that school and see students 
whom we see through the University if necessary, and then bring 
into our business as chosen students. I think that is a great 
way in which we are going to build up the army of young fellows 
who are coming on to take our place and to do better than we are 
doing, because they have had better opportunities. 

In conclusion, I have to couple this toast with the name of your 
President, Sir Thomas Holland, of whom no recommendation of 
mine is needed. He has made his reputation as a great servant 
of the Empire. No man could ask for greater achievement. 


Further, as you know, he is a distinguished geologist, and has done 

more possibly on that side of oil production than any other man 

living. Therefore, I will give you the toast of the Institution of 

Petroleum Technologists, coupled with the name of your President. 
(The toast was heartily drunk.) 


The President, Sir Thomas H. Holland, K.C.S8.I., K.C.LE., 
D.Se., F.R.S., in replying to the toast, said : 

Sir Arthur Duckham and Gentlemen, I have to thank you, 
Sir Arthur, for the very generous way in which you have proposed 
the toast of the Institution, and especially for the over-generous 
references to myself. I also have to thank the visitors present for 
the way in which they have received this toast. Sir Arthur has 
told you that he is interested in an industry that sometimes is 
regarded as a competitor of oil. We do not speak of our friends 
as competitors ; we are glad, indeed, that they should in their own 
way draw as many lessons as they can from those who are engaged 
in the technology of our industry. Sir Arthur has made a dis- 
tinguished position for himself in the world of coal, and especially 
of gaseous fuel. His brother, as he told you, is interested in another 
form of hydro-carbon which is generally of the liquid variety, 
known as a lubricant; but I can tell you that both of them are 
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distinctly from our point of view real solids. Sir Arthur Duckham 
would be welcome to us not only for his own reputation in the 
world of fuel, but especially because of the fact that he is the 
brother of Alexander Duckham, one of our Vice-Presidents. There 
is one point that he did not refer to in his own history. He told 
us he once was a member of a Commission on coal, and I think 
I may let you into what is not a secret to all of you, that he was 
the author of the minority report of that coal commission. If 
on that occasion the minority had been listened to instead of the 
majority, there would have been no necessity for the recent coal 
commission, for he was the minority member of the Sankey Com. 
mission to which we can trace more of our troubles than to any. 
thing in the form of neglect of research. 

Sir Arnold Wilson this evening referred to the fact that this 
was only our Eighth Annual Dinner, and he wondered whether 
a young Institution which is over twelve years old was -unable 
in its early years to undertake an annual dinner. I wish to assure 
Sir Arnold that it was not because in our youthful days we were 
unable to take solid nourishment, but because we were born 
almost immediately before the War, and the members of this 
Institution were, as you may expect, naturally in great demand 
in various services connected with the War. I should like, also, 
if I may keep on the personal line for a little while, to say it gives 
me exceptional pleasure to meet to-night so many of those who 
were associated with me during War activities. Sir Frederick 
Black, one of our past-Presidents, was sent out to India by a very 
anxious home Government to see that the care of munitions 
production, placed under a very young and inexperienced micro- 
scopic petrologist—a training obviously quite unfitted for anyone 
to take charge of munition factories—was running along right 
lines, and I can tell you that the advice that Sir Frederick Black 
gave us in India on that occasion was of real value. 

On the other side, I am glad to have with us to-night an old 
friend whom I have known since his early days in the Army, Sir 
George MacMunn. At the time that I was responsible for the 
munitions supplied to the Armies East of Suez, Sir George MacMunn 
was Inspector-General of Communications in Mesopotamia. He 
was the foremost, the strongest, the most important of those whose 
duty it seemed to me, from my headquarters in Simla, was to 
lay complaints against the Munitions Department in India. But 
I always found that Sir George MacMunn’s complaints when I 
visited him in Mesopotamia were not frivolous, but were accom- 
panied by solid and useful advice. 

Mr. Garland has given us a very interesting speech indeed, 
and he has criticised the Institution in a way which I hope will 
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be of use to us. He has referred to the fact that we probably 
get a very useful income from our Journal in the form of adver- 
tisements. It is a fact that we do allow a very limited number of 
select advertisements to occupy spare pages of the Journal, but I 
wish to correct the impression that he may have left on you by 
informing you that the sales of the Journal, over and above those 
issued to the members, have been the source of a very serious 
and important income to the Institution. It is an indication of 
the way in which the Journal, dull as it may seem, is appreciated 
among those outside the Institution and especially by those abroad. 
It is an extraordinary fact that in a country like this, where there 
is no oil to speak of seriously, we should have an institution in 
which the three forms of technologists are gathered together and 
are working to one end, and have organised an institution of a 
sort that is not known in any other country of the world, and 
that its Journal has really become authoritative and is in demand 
in those countries where, as I said last Tuesday, the atmosphere 
simply smells of oil. But Mr. Garland has given us a very useful 
hint ; he has told us that we have an income from our advertise- 
ments, though it is small. We have a more serious income from 
the sales of our Journal, and that income would be increased if he 
allowed us to print his speeches verbatim. 

I should like to take this opportunity of acknowledging the 
indebtedness of the Institution to the great oil companies that 
have from the beginning assisted us in our financial work. Sir 
Arnold Wilson referred to the way in which research in connection 
with oil problems has been endowed by the greater oil companies. 
The oil companies have in the same way devoted an annual subsidy 
to the Institution, and that subsidy has placed us in a position to 
be without anxiety regarding our normal expenditure. We have, for 
instance, this year found after very careful nursing of our finances, 
that we are in a position to devote annually a sum of money, 
which I hope will in later years be a larger one than it is at present, 
towards the endowment of research in connection with petroleum. 
There are many problems being undertaken in the Universities 
of the country that, either directly or indirectly, bear on problems 
of oil technology ; with a standing committee which we hope to 
establish, these research problems will be investigated, and, so 
far as necessary within our means these researches will be sup- 
ported. For our ability to do this we are to a great extent indebted 
to the contributions made by the oil companies. 

I need not tell you about the progress the Institution has made ; 
but I should like, as the hour is late, to take the opportunity of doing 
what an honest General, if not a good one, always ought to do, just 
to mention in despatches those who have contributed to the success 
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of the Institution during the year. I should like, first of all, to 
mention the devotion which has been shown by one of our members, 
who is a Vice-President and at the same time acting as Honorary 
Secretary, Mr. Arthur W. Eastlake, one of the founder members. 
To Mr. Adams, Chairman of the Finance Committee, we are in. 
debted for a very careful control of our expenditure—a control 
exercised so carefully that I sometimes wonder whether we do 
not, in our absolute confidence in Mr. Adams, take his decisions 
as final beyond all possible question. So far we have found that 
in doing so we have been perfectly safe. I think the members of 
the Institution must realise from the Journal that is sent to them, 
to the tune of six parts every year, the enormous amount of work 
and energy devoted to it by Dr. A. E. Dunstan. Dr. Dunstan 
has, in addition to editing the Journal, gathered around him a 
very fine lot of young men to astist; he has inspired them to 
work in the same direction, and ‘among other products in that 
direction there has been established an annual review of naph- 
thology. That annual review is now becoming an important 
reference work. It is interesting, and to anybody like myself 
as President it is extremely important, because on turning it over 
last week, when I knew I had to face the annual meeting with a 
presidential address, I realised that all that could be said in any 
branch of petroleum technology had already been covered by 
Dr. Dunstan’s review. It simplifies in a very important way the 
difficulties that are always before a president, who, if he is also 
President of three or four Institutions of this sort, sometimes feels 
that presidential addresses seem to come around as frequently as 
demands for income tax. I felt extremely thankful to Dr. 
Dunstan for that very able statement of the progress which has 
been made during the past year. Then those who attend our 
meetings must always realise how much we are indebted to our 

, Commander Stokes-Rees. He in his turn reports to 
us the faithful service which he gets from his staff. 

Lastly, I know I shall get your support at this dinner in calling 
your attention to our great indebtedness to Mr. Ashley Carter. 
We all appreciate his organising ability, his wonderfully good 
temper, the extraordinary way in which he reports every detail 
and keeps us all up to the mark. We are indebted very much, 
indeed, to Mr. Ashley Carter for the careful way in which he 
arranges our dinner for us every year, and for the fact that he 
receives all of us very kindly, no matter what complaints we may 
make. I am glad to say we have, on the score of the Annual 
Dinner, never any complaints to make of him. 

In conclusion, Gentlemen, I should like to thank you very 
much indeed for your interest in the Institution, as shown by 
the way in which you have responded to this toast. 
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Distillation of Mexican Crude.Oil Emulsions and Simul- 
taneous Preparation of Asphalt Emulsions. 


By Pu. J. pe Kapr. 


THE various ways of working up crude-oil emulsions, described 
in literature and patents, depend upon preceding breaking. 

The crude-oil emulsions (referred to as c.o.e.), as they occur 
in nature, are always of the water-in-oil type (w. in o.). 

By physical (electric, filtration) or chemical means (addition 
of hydrophile agents) this breaking may be effected ; distillation 
of the dry oil follows in any case. 

One knows that even the slightest traces of remaining water 
will cause much trouble by Sung and despumating oan 
distillation. 

Moreover, the breaking of c.o.e., of which the oil phase is an 
asphalt base—as the Mexican, the Hurghada—leads to 
difficulties if the amount of water exceeds a certain percentage 
and thus many wells have to be closed untimely, none of the current 

methods allowing the c.o.e. to be worked up in its original state. 

Investigations carried out at the Laboratory of Chemical 
Engineering of the Technical University of Delft during the year 
1924, with the intention of preparing asphalt emulsions of the 
oil-in-water type (as used in road making and for roofing purposes) 
when starting from natural c.o.e. of the w. in o. type, gave rise 
to some remarkable observations, which might be the base of a 
quite new industrial method of working up those c.o.e.') 

The c.o.e. from Mexico, with a high asphalt percentage, have 
been studied in this respect, especially the Zacamixtle and the 
Panuco c.0.e. 

They are all of the usual type, water droplets dispersed in a 
continuous oil phase. The amount of water varies from some 
few per cent. up to fifty per cent. and more. 

The oil itself is of the asphalt-base type and if such a c.o.e. be 
separated in its two phases by means of the Sharples-supercen- 
trifuge, one gets the pure oil phase after 30-50 minutes turning 
at 35,000-40,000 r.p.m. 


1 Dutch Patent 26,782 Ned. Kl. 23 C.1.b,, dd. June 25th, 1925. 
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A Zacamixtle crude oil thus obtained showed the followi ing 
distillation-figures (Engler):— 


-100°C. .. 
100°-120° 98 


220°-230° C. 
230°-—280° 
280°-300° 


OR wrrwewo—wo 


PI Oh Oaaoad 


The amount of asphalt was+20 per cent. 
The original c.o.e. contained 48-7 per cent. water, dispersed 


as globules measuring 2-5 yw. in diameter; the water had an 
alkaline reaction (P,=8°9). 

a a yd serge ag gg oy scl 
use for roadmaking p and the author, being occupied 
EX he camniion matinee A Me «. in w. type, 
tried to inverse the original w. in o. c.o.e. into the o. in w. asphalt 
emulsion. 

These inversions are known in literature, e.g. Clowes describes 
them very fully.* 

The inversion of the c.o.e. by means of potassium oleate appeared 
to be very easy, but on applying o. in w. emulsion thus obtained 
to gravel or to diatomite bricks, the coagulated asphalt was too 
soft on account of the gasoline that was still in it, and so Prof. 
Waterman suggested the combination of inversion with distillation. 

One knows that on inverting an emulsion one always passes 
a critical point, i.e., the point where the mixture is neither to be 
characterised as an o. in w. nor as a w. in o. system. But the 
inversion of a c.o.e. by means of potassium oleate is a rather quick 

process and one can hardly observe that critical point. The 
Ledreghiib tetehiibicn:'ef Gs’ clunlity ofthe Tight: tastele.ane tos 
strong. So, combining inversion with distillation, this last 
operation is practically executed with a real o. in w. emulsion 
and renewed frothing takes place. 

Instead of alkali oleates, the behaviour of other soaps was 
examined in this respect. 

_ The attention was drawn to rosin soaps. The fraction, boiling 
from 280°-340° C. when Rosin G or H are distilled, is only partially 
saponified by solutions of alkali hydroxides. The resulting soaps 
possess a more feeble hydrophile tendency, e¢.g., a complete inversion 





2 Clowes, J. Phys. Chem., 20, 407, 1916. 
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will not at all, or only very slowly, be attained. It seems that 
they have both a hydrophile and a hydrophobe (oleophile) char- 
acter, probably on account of the amount of unsaponifiable matter 
of the rosin oil. 

Applying this rosin soap to the c.0.e., the critical point can 
he fixed for a long time, i.e., the c.o.e. is in an intermediate state, 
during which the gasoline and kerosene of the original oil can 
be totally removed by distillation. 

That intermediate state can be observed, either by colour 
or microscopically. On saponifying in the c.o.e., as described 
later, one sees the black colour of the emulsion change into tobacco 
brown and this lasts until the process finished. 

On the other hand, one can distinctly observe by microscope 
how the water-droplets, previously separated, now meet and join 
to long strings, between which one sees thin oil-layers. 

The best way of acting is to dissolve the rosin oil in the c.o.e. ; 
afterwards, while stirring the mass and heating it up to 40°-60° C., 
the caustic potash is added. 

In general 1-1} per cent. rosin oil will do, even 0-7 per cent. 
appeared to be satisfactory; the quantity needed only depends 
on the dispersity and the water percentage, i.e., the total surface 
of the water globules, and increases with it. 

Now the most remarkable fact is that on raising the temperature 
the gasoline escapes and when gradually heated up it is completely 
removed, while the mass in the still remains quiet and no frothing 
and despumating are cbserved. 

When +150°C. is reached, introduction of superheated steam 
is necessary, and the higher hydrocarbons leave completely on 
further heating; thus distillation is continued until the asphalt 
mass, remaining in the still, shows the properties suitable for the 
purpose for which it is required. Instead of superheated steam 
one may use, during the last period of distillation, a mixture of 
superheated steam with hot gases (air, nitrogen, hydrocarbons, 
etc.), or hot gases only. 

When distillation is finished the mass still has the brownish 
aspect. One cannot compare it with a common distillation 
residue ; under the microscope the field shows thin short stripes, 
relating to the rosin soap. 

On adding 0-5-1 per cent. of a common soap (oleic acid, sodium 
hydroxide) to this residue at 60°-90°C., and diluting it with more 
water, under continuous stirring, a real asphalt emulsion—o. in w.— 
results, instantly fit for roofing and paving purposes. 

The process was first carried out in a Pyrex glass apparatus, 
allowing quantities of 500-1000 grams. to be worked up, but 
afterwards a common iron sermfi-commercial still was used and 

Qe 
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8 kgms. c.o.e. were easily distilled. The amount of gasoline 
and kerosene received approached nearly the theoretical value, 

8 kgms. Zacamixtle c.o.e. with 48-7 per cent. water were mixed 
with 75 grms. rosin oil and 34 ccm. 2n. KOH. 

7-5 kgms. of this mixture, corresponding to 3-78 kgms. pure 
oil, gave 700 grms. gasoline + kerosene=875 ccm. 

The spec. gravity of the pure oil 0-89, the theoretical amount 
was 


21-6 1 
100 * 3780 X Gag 7917 ccm. 


The fact observed has been stated and several times been 
proved and controlled. Only experimenting with synthetic 
emulsions of which we know exactly the composing phases in their 
physical and chemical behaviour can completely clear up this 
phenomenon. 





Estimation of Unsaturated Hydrocarbons. 


The following written communication has been received from 
Prof. J. S. S. Brame :— 


In view of the very important actions to which Dr. Garner* 
has directed attention, further experiments were carried out to 
confirm or otherwise the possible removal of aromatic hydro- 
carbons by acid which alone, or in presence of paraffins, does not 
attack the aromatics, but which Brochet’s work suggests may do 
so in the presence of olefines. 

It was decided to employ 85 per cent. acid, as recommended 
by the writer in the discussion, and 88 per cent. acid, as recom- 
mended by Dunstan and others. The same cracked spirit (Cross 
plant) was used as in previous experiments. For the second 
series of experiments 10 per cent. (by volume) of toluene was 
added to the cracked spirit. The results of the parallel experi- 
ments are given in the table below. 

Cracked Cracked spirit + 10% 
spirit. toluene. 
8 c vit os és 0-751 762 
iecine ooint, Res Howth 40 rd S18. 
Shaken for 4 hour with sul- 
phuric acid— 


Strength of H,SO,, % 
Vol. of recovered spint, % 
Specific gravity .. 
Aniline point, ° C.. ae 
Fractionated to original final 
boiling point— 
Vol. of recovered > aged % 
Specific gravity oe 
Aniline point, ° C.. 
Aniline point after 98% 
H,SO, treatment, ° C. 


63-34 
34-20 

Aromatic (as toluene) hydro- 
carbons by vol., % .. , 2-46 


With each strength acid there is a large disappearance of 
toluene ; with the 85 per cent. (assuming that the original spirit 





*Journ, Inst. Petr. Techn., 1926, 12, 66-67. 
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contained 4-46 per cent. aromatics, giving a total with the added 
toluene of 14-46 per cent.) some 30 per cent. is lost; with the 
88 per cent. the loss is over 50 per cent. These results appear to 
fully confirm Brochet’s statement. 

Attention may be directed to the large effect on specific gravity 
and aniline point of the presence of the products of action of the 
85 per cent. and 88 per cent. acid. 

Further experiments were made with the Cross spirit (no 
toluene added) by the I.P.T. method of fractionation and deter- 
mination of the aromatics in the individual fractions. A summary 
of the results is given below :— 


Range of fraction Below 70°. 70-95°. 95-122°. 122-150°. Above 150°, 
i i 0-671 0-717 0 755 0-782 0-814 
0-719 0-747 0-770 0-806 
53-1 52-6 51-6 
54-2 54-8 58-2 


(by weight) a i 1-27 2-64 8-12— 
(as (as (as 
benzene) (toluene) xylene) 


Apparently in this spirit the aromatic hydrocarbons are largely 
of high molecular weight. Thelow aniline point of the intermediate 
fractions after 98 per cent. H,SO, treatment is suggestive of high 
polymethylene content. 








STUDENTS’ SECTION. 


A paper by Mr. W. Crompton, A.R.S.M., entitled “ Burmese 
Reminiscences,” was read before the London Branch, Students’ 
Section, of the Institution of Petroleum Technologists on 
January 19th, 1926. The paper dealt with the author's experiences 
in Burmah and was concerned mainly in prismatic compass and 
chain methods of stream traverses. Mr. Ashley Carter supple- 
mented Mr. Crompton’s adventures with those of his own when 
he was engaged in the Yenangyoung Field. 

On February 16th, 1926, the Annual General Meeting was held. 
After the presentation of the Annual Report, Mr. H. 8. Garlick 
delivered a lantern lecture on “ The London Omnibus: Its Origin, 
History and Development.” Sir Thomas and Lady Hoiland were 
present among the distinguished guests. 
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A Text Boox or Grotoey, for use in Universities, Colleges and Engineering 
Schools, by James Park. (Published by Charles Griffin and Co., Ltd.) 
486 pages, excluding Bibliography and Index. 

As an introduction to the study of geology we can thoroughly recommend 
this book—with certain reservations in respect of the last two chapters, 
It is the work of a close observer. The wide range of the subject is in general 
well covered. The author has spared no pains in the clear and sympathetic 
explanation of his subject. The text is supplemented by photographs and 
numerous simple diagrams. Lest the scientific terms employed should 
not be understood by the reader, the literal meanings and derivations are 
given in footnotes—a feature which we venture to think will be welcomed 
by many. : 

The crystallographic systems--not always made easy of comprehension 
—are described with admirable clarity. The last two chapters are, in our 
opinion, below the standard of the remainder of the book. 

In the chapter on Economic Geology, for instance, we are surprised to 
note the omission of any adequate description of the occurrence of oil, a 
branch of the subject which has now assumed great importance. 

The chapter on the Elements of Field Geology and Geological Surveying 
is inadequate ‘for the intending professional geologist, who is led to think 
in terms of isolated outcrops, the particulars of strike and dip of which are 
to be carefully recorded in a field notebook. 

The author fails to emphasise the importance—the necessity, in fact— 
of actually tracing individual beds, or at least group boundaries (by their 
physical features only, in the absence of outcrop) in order to determine 
detailed structure. 

Trained Geological Surveyors will agree that this is far more important 
than scratching strike lines on outcrops in order to determine the exact 
direction—for a few feet—though perhaps it is as well for the young geologist 
to begin in this manner. 

Again, the lath for accurate dip reading may be dispensed with by standing 
back from the outcrop and holding up the clinometer so as to cover a length 
of several feet--or more—of dip slope. 

No mention is made of the use of the plane-table, which is now regarded as 
an indispensable instrument for extensive geological survey work in open 
country of which no suitable topographical maps exist. Nor is the leather 
map case as used by the British Geological Survey and others referred to. 
This we regard as an almost essential item of equipment. 

The undoubted importance of recording field evidence on the map—in 
ths field—is missed, the notebook being loaded with many data which should 
be put straight on to the map. 

We note that the author's definition of minerals includes water and ice 
but excludes coal and oil. 

We ourselves deprecate the use of foreign terms where perfectly good 
English words are available. Thus we prefer “ rift’ to “ graben” (p. 163). 
Misprints, which are few, occur on p. 160, lobe for lode ; on p. 394, vagueros 
for vaqueros, and on p. 24 accumulated for accentuated, 
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Most of these criticisms are from the point of view of the Geological 
Surveyor, and we are sure that the few defects indicated will not detract 
from the value of the book to # wide circle of appreciative readers, in addition 
to those for whom it is primarily intended. p 

8.L.J. 








Omrmtp Exrioration anp Devetorment. Vol. II., Oilfield Practice. 
A. Beeby Thompson. Crosby Lockwood and Son, London. 1925. 
£3 3s. net. 

In Volume II. of “ Oil-Field Exploration and Development” Mr. Beeby 
Thompson's handling of the subject of “ Oilfield Practice” is such that it 
cannot fail to become one of the first text-books on the subject. 

It will be of the greatest utility both to the student and the expert in oil 


technology. 

The author has succeeded, moreover, considering the magnitude of the 
subject, in attaining brevity without sacrificing lucidity. So essential is 
everything the author has to say that one must recommend a student to 
read every phrase with care—there are none wasted. 

Mr. Beeby Thompson will be the first to admit that, with all his success 
in securing brevity, it would be impossible to treat the subject in all its 
phases within a book even many times the size of the present volume. 

The student will find that the principles enunciated are a safe guide, and 
the method of application of these principles will be largely accepted by 
experienced oil men as satisfactory for the majority of the situations in which 
field managers find themselves ; experience shows, however, that no single 
method can be applied to all fields, no matter what the situation be, similar 
problems require varying treatment. It would, however, be unjust to com- 
plain that all the varying methods have not been dealt with by the author, 
but at the same time one regrets that, whether for reasons of space or other- 
wise, the author has at times not carried to practical conclusions some of the 
operations he has introduced. The general quality of the volume indicates 
that such conclusions would have been of the greatest interest and would 
have enhanced its value as a text-book for the practical man. 

The impossibility of dealing exhaustively in one volume (despite its proximity 
to twelve hundred pages) with the subject must be recognised, and it is to 
be hoped that at some later date Mr. Beeby Thompson will decide to let us 
have further literature on these matters. 

There are parts where a knowledge of detail is shown which could only be 
acquired by personal contact with operations or by extreme keenness in the 
collection of study of such detail. 

In the “ Introduction ” the author touches on the debatable point of the 
allocation of drilling costs to revenue—a point on which it will always be 
difficult to get companies to agree, their decision being guided by their policies 
and such are divergent. 

The same adjective may be applied to the views of drillers on the types of 
joints, and sizes and makes of tools, referred to in the chapter on “ Oil Well 
Drilling.” There is perhaps no topic more likely to create diversion in a 
drilling camp than that of tools. 

In the following chapter, “ Subsidiary Oil Well Operations,” the practical 
man will notice the absence of the protector usually attached to the lower 
end of the cementing tubes (Fig. 176); the omission of this protector has 
caused many warm expletives due to the choking of the tubes from contact 
with the well bottom. 

Critics might pounce upon the author's statement on page 730 that “ whilst 
no harm could result from the haphazard treatment of some (wells),”” which 
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need coaxing into production, and have ample ground for their action. The 
author says, on page 799, that “ there are fields where there is no water,” 
but it must be the lot of few oil men to be so fortunate as to work in one. 
All will agree with the statement, on page 806, that * * there are few, if any, 
oil fields where no water is encountered.” 

The chapter dealing with the “ Location and Isolation of Oil Fields’ Waters" 
is naturally of paramount importance to all interested in field work, and 
great care, knowledge and thought has been shown in the method of presenta- 
tion ; the chapter is worthy of the serious attention of all concerned. On 
page 809, where the question under review is the flooding of oil wells by water 
immersion, a feature pointing to the approach of water is a noticeable change 
in the temperature of the oil. A slight omission in not mentioning this, 
and the purpose of the C.I. dise (page 836), does not, however, detract in any 
way from the value of the whole chapter. 

From an historical point of view, where the chapter deals with immense 
flows of hot sulphurous water struck in the western section of the Grosny Oil 
Fields, it perhaps would have been profitable to record that during drilling 
operations great trouble was encountered by the fact that the temper of bits 
and under-reamer springs were lost in an exceedingly short time after immersion 
into this water, and also that the wooden plug used in the shoe of water shut 
off columns was used here for the first time with great success, and afterwards 
used with similar success in other fields. 

In the succeeding chapter, “‘ The Recovery of Petroleum,” the author deals, 
amongst other operations, with methods of production, revival of drooping 
wells, and control and protection of flowing wells. Here he very rightly 
states that every producing well is a problem in itself—the small modification 
in the arrangement of an installation may cause an immediate improvement 
in yield ; he might profitably have added that the reverse also just as strongly 


ap’ 

On page 870, where dealing with choke nozzles at the base of the flow pipe 
in California, the author mentions that there are objections and difficulties 
to this practice. It is worthy of note, however, in Rumania some of the best 
wells, giving a minimum of sand trouble and a maximum of production, have 
various impedimenta at the bottom in the shape of lost bits, pieces of casing 
and suchlike accidental yet perhaps fortunate bottom chokes. 

The value of the section of this chapter dealing with “ Swabbing "’ cannot 
be over-estimated. The author rightly points out that, considered on s 
mechanical efficiency basis, the power expended on swabbing is very waste- 
ful. He then proceeds by figures and facts to prove his contention. The 
reader will, however, appreciate, as does the author elsewhere in the book, 
that there are times when waste at a particular period ultimately spells profit, 
such as when competing with rival wells just over the boundary of the pro- 
perty under development. 

The reader cannot fail to appreciate the trouble the author has gone to 


reasons given for such drooping, each one of 

which is carefully and practi 

In Chapter XVIII., devoted to “ Oil Field Equipment,” one notices with 
pleasure the absence ‘of stereotyped illustrations of plant and tools usually 
very prominent in literature devoted to this subject. 

The reader, however, will find an interesting section devoted to oil field 
dwellings, and others to power problems. 

The closing chapters, entitled “ Storage and Transport of Petroleum 
and ‘‘ Natural Gas ’’ respectively, deal with both subjects in a manner suitable 











either for the student or the petroleum engineer seeking practical informa- 


tion. 

One fact to be regretted is the absence of data relating to belting and wire 
ropes, both heavy items on the expense side of oil field development and of 
paramount importance in practically all 

The volume is to be recommended to all interested in petroleum technology. 
Cc. D. 


TIEFBOHRWESEN, FORDERVERFAHREN UND ELEKTROTECHNIK IN DER ERDOL- 
inpDUsTRIE. (Drilling and Production Methods and Electro-Technology 
in the Oil Industry.) By L. Steiner. Julius Springer, Berlin, 1926, 


This book deals chiefly with the modern application of electricity to ali 
phases of the drilling for and production of oil. It is a carefully written 
book based on theoretical principles supported by practical experience. 
The author does not drop immediately into what is clearly the main theme 
of the book—electrie power and its development for oilfield requirements 
—but leads up to this part of the subject by dealing with the first principles 
of oilfield technology. Thus, the various drilling methods and systems 
in vogue to-day, as well as production methods, and the attendant auxiliary 
requirements that also demand power, are fully explained. Then follows 
the general discussion of the power requirement of each method and system, 
with requisite figures and calculations treated theoretically and, where neces- 
sary, modified from a practical point of view. Having thus cleared the 
ground, the question of the actual power station and its designs is left to 
the last part of the book. This is the correct sequence. There are not 
many books that treat of oilfield technology from a purely engineering 
point of view as this one does. A book like this should be useful to the 
student and the engineer on the field, giving the former a general idea of 
what the power requirements of a modern oilfield are, and the latter help 
in solving knotty problems of power that may crop up in the course of his 
daily duty. The book is, apparently, quite up to the latest practice, based, 
one would say, on European experience chiefly. Being in German, its use 
will be limited to # comparatively small circle of readers, unless an English 
translation is contem 

After a necessarily short, statistical and historical summary, there is a 
short section on geology in relation to oil, with a description of geo-physical 
methods. This section presents quite a good summary of its subject, and 
helps to make the book all the more complete from the student's point of 
view 

In @ general introductory account of oil winning principles, one notes 
that caging methods are clearly based on Rumanian or Galician practice, 
as each string of casing in closely following the drill is only carried a short 
distance down. In many parts of the world, casings are, however, carried 
to mych greater depths per string than those here given. 

In the section dealing with drilling, the theory of the blow in the Galician 
system is discussed, and the author shows how the elasticity of the rods 
adds to the effectiveness of the blow. The diagrams on page 35 show this. 
A general description of the Galician (Canadian) drilling system is given. 
The comparative merits of driving the rig by steam, internal-combustion 
engine and motor are discussed, and a most favourable case made out for 
the latter. This is probably correct for an established oilfield with a ready 
source of electric power, but this is not always possible to realise, especially 


» See Se, ae ee 
An interesting detailed calculation is given of the motor power required 
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for the operation of a Galician rig up to a depth of 1000 metres. In the 
result, the figures for three different operations work out as follow :— 


1. Seer oe Sanne SSF See. SNS 
2. Power for pulling rods 
3. Power for moving casing... .. ae 

te in awe Chat fie paves fer catent Ailing, helen well Glin the bu 
of the above, need not be considered. The author points out that as (2) 
is a constantly decreasing load, and (3) is a heavy power requirement of 
short duration, both can be supplied by drawing on the overload capacity 
of the motor, which is usually double the normal capacity. The calculation 
for (1) will, roughly, fix the normal h.p. of the motor—4.c., say 60 K.W. 

A full description, with illustrations of an electrically equipped drilling 
installation, is given. One of the advantages of the synchronous-alternating 
motor is that a sudden throwing off of the load does not cause racing as in 
the steam engine, but the motor merely runs at its normal speed. This, 
in cases of accident, is a notable advantage over other forms of power appli- 
ances. The author shows clearly, by means of the watt-meter diagrams, 
how each operation in the drilling of a well is automatically recorded (diagrams 
pp. 53-56). Calculations are given showing the advantage, economically, 
between electric power from a central station and the usual means of steam 
power either from a central boiler house or by means of a separate boiler 
at each well. This, naturally, works out very much in favour of the central 
electrical installation, showing according to the figures on page 61 a saving 
of M. 7896 and M. 14516 annually per well of electric power over the steam 
installation with separate boilers, and the central steam installation respec- 
tively. 

The cable system is similarly dealt with. The system is described and the 
power calculations given. In this case (as compared with the Canadian 
ee en ae ee 
required for raising the cleaning baler. The respective powers for the 
different operations are :— 

1. ing .. . 
2. Drawing Tools . 
3. Moving Casing . 
In this case, therefore, the power required would be 100 K.W. normal, and 
is in excess of that required for the Galician rig. The power for lifting 
casing is much less than in the case of the Galician rig by assuming a much 
smaller speed of lifting. One may point an error on page 69 in the formula :— 
0.375 x m x 22 
Va - ——-—--— 
60 
The result should be 0-432 and not 4°32, as shown. 

One would, however, suggest as a result of the calculation, increasing 
the speed for pulling casing, by reducing the number of sheaves in the lifting 
blocks in order to use the motor for a short time to its full overload capacity. 
This point is not brought out in the example in question. 

After dealing with the Raky rapid -percussion system, the author goes 
into the various rotary systems of drilling. Electric power applied to the 
tot att ies ahaa are tee 
is described. The power required 
percussion methods, but the higher 
The power of the motor for rotary 


drilling varies from 
a calculation fully worked for a well drilling at 600 m 
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sufficient, as pointed out by the author. 

has been found sufficient in Burmah. The power for actual drilling depends 
not so much on the depth as on the character of the rock being penetrated. 
An interesting contrasting description is given of two systems of speed 
control—one using the ordinary alternative current synchronous motor in 
which speed regulation is obtained by inserting resistances in the rotor 
circuit, the other by using an alternate current series motor. By this means 
of regulation, only that current requisite for the load is taken from 
main circuit. The only objection is that a direct current commutator 
necessary, which requires a special fireproof house to avoid fire danger. 
The Hild automatic control is described. This was recently described in 
Mr. McCarthy-Jones’ paper read before the Institution of Petroleum Tech- 
nologists, and is very fully and elaborately described in the book under 
review. As is known, this is an automatic control of rotary drilling that has 
given satisfactory results in testing. Its utility lies in the quick response 
by the automatic raising of the tool from the cutting face of the stratum 


and swabbing, deep well pumps, compressed air, sunk pumps and shafts. 

In baling and swabbing, the author correctly points out that only so much 
oil should be taken out as flows in naturally. He points out that the old- 
fashioned power consuming baling methods nevertheless permitted very 
exact control and regulation of water and sand inflow, not possible with the 
other methods. Some countries still practise this production method, 
and, here again, the author gives methods of driving the baling drums by 
electric power. One notes the baling drums shown are not of the handy 
compact type in use on the Russian fields formerly, where the barrel diameters 
were 4ft. and 5 ft., thus permitting of quick descent of the empty baler. 
Power of motors for baling purposes varies from 50 to 100 K.W. Diagrams 
of electric working are given on pages 114 and 115. Interesting tables are 
given showing the fuel consumption in baling, comparisors being made 
as between steam and electric power—e.g., using @ baler 9 in. x 30 ft. at a 
depth of 852 metres, the fuel consumption between steam and electric power 
is as 14 to 4 (see tables on pages 120 and 123). 

Discussing swabbing methods, the author points out the wasteful nature 
of this method in point of fuel consumed, which makes a well giving less than 
100 tons a month unprofitable to work. Its use is forced on some fields 
like Galicia, where the wells are too deep for baling and the oil contains 
too much paraffin for the deep well pump. 

The swabbing system is dealt with at great length both descriptively and 
mathematically, and those interested in this method will find all they require. 
The electrical installations for working it are fully explained and described. 
One may say, however, that, generally speaking, this part of the subject 
is of local interest, as the method is not in general use on oilfields. In dis- 
cussing deep well pumps, the author enumerates its chief advantages—viz., 
useful for wells with small amount of liquid, small loss of light constituents, 
regular drawing of liquid from well. It is economical compared with the 
baler and swab. There is not the great variation in load, as found in baling 
and swabbing—hence simpler, cheaper installations and less fuel consumption 
(see curve page 203). 

Motors for separately worked installations would be of 3 to 7 h.p. at 1500 
synchronous revs. per minute. For working jerker line systems, motors 
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of 25 to 30 h.p. would drive 15 to 20 normal wells. He points out that 
electric power is more and more largely being applied to deep well pumping, 
to which it lends itself most suitably. In this case, he shows the advantage 
of electric power above steam engine and gas engine power. This, of course, 
is obvious owing to central station system, and hence the burning of either 


the hydraulic lift of liquid, the number of pipes and external dgipenates 
making the system prohibitive. He describes the “ Reda” Electric Motor 


A more applicable sunk pump made by Siemens Schuckert is described, 
but no data is given of its working in practice. The advantages of a reliable 
apparatus of this description are obvious, as rods, tubes, derrick, hauling 
apparatus, etc., required in the case of the ordinary deep well would be 
bviated 


In discussing shafts and galleries, the author points out that with present 

lucing methods, 40° to 60° of oil remain in the sand. It is probable 
that, on the average, this percentage is higher. He describes the two 
methods—one by means of which the oil itself is collected at the face and 
sides of the shaft and pumped away; the other, by which the oil sand is 


fe me ened rey Seieseete dean 
all dealt with clearly, and the most up-to-date methods 


described and illustrated. 
i i one, dealing with the generation 


The author deals carefully with the principles involved in the design of 
the Power Station, the main factors being the power for drilling and pro- 
power for surface pumps, electric lighting, etc. He clearly points out the 


demand. In many cases the 
unknown geological factor has to be considered and amply allowed for. 
The question of possible extension of the plant must also be allowed for. 
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The details of these questions, and how the author deals with them, are 
thoughtfully considered, and are worthy of careful study by engineers who 
have such work in hand. Under these considerations come the size and 
choice of generators, the character of current, voltage, the location of the 
station, choice of motors and method of driving, whether by gas motors, 
steam turbines, Diesel motors, etc., distribution methods, position and size 
of transformers. 

The various types of motors in current use in present electric power installa- 


itch apparatus measuring 
Enough has been said to show that this book has been written with much 
thoroughness and care, and is a valuable addition to the literature of Oilfield 
Technology, particularly in relation to the use of electric power. 
F. G. R. 





CURRENT PETROLEUM NOTES. 


Search for Oil in Eastern Alberta and Western Saskatchewan — 
A report by Dr. G. S. Hume, of the Canadian Geological Survey, 
on his work in eastern Alberta and western Saskatchewan is being 
circulated in preliminary form, and copies may be had on applica. 
tion to the Director, Geological Survey, Ottawa, or to the Natural 
Resources and Industrial Information Bureau, The Canadian 
Building, Trafalgar Square, London, S8.W. 1. 

In 1924 a reconnaissance study was made of a large area in Alberta 
east of the Wainwright field. During 1925 a more detailed examina- 
tion was made of the area in the vicinity of Battle river between 
range 24 west of the 3rd meridian and range 3 west of the 4th 
meridian. Following this detailed work a reconnaissance survey 
was continued over an area in Saskatchewan between latitude 
52 degrees and the North Saskatchewan river and longitude 108 
degrees and the 4th meridian. This work was carried into Alberta 
south of Wainwright to latitude 52 degrees and between the 
4th meridian and longitude 211 degrees. 

Descriptions are given of the geological formations, and data 
are presented in detail that have a bearing on the interpretation 
of the structural features—matters of very direct interest to 
companies planning a campaign of drilling operations. 

Everywhere in the area studied the regional dip is gentle. Local 
tilting of the formations such as is found in the vicinity of Tit 
hills is believed to be due to superficial causes and has not relation 
to underground structure. Difficulty is encountered in finding 
strata that can be traced laterally to any extent, and consequently 
not as much can be done as might be desired in determining 
structure by the levelling of key horizons. Detailed levelling 
was possible, however, on an anticline on Battle River in the 
vicinity of the Alberta-Saskatchewan boundary. This is named 
the Ribstone-Blackfoot anticline. It has a north-east-south- west 
strike, and the crest lies in the vicinity of the exposure of the mouth 
of Ribstone Creek formation two miles south-west of the mouth 
of the Ribstone Creek, probably about section 12, township 46, 
range 1, west of the 4th meridian. The rate of dip on the north- 
western flank of this anticline is about 23 feet per mile for twelve 
miles in a north-west direction, and on the south-eastern flank 
7 to 10 feet per mile south-easterly for an unknown distance. 
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The question whether such a broad anticline is likely to have 
been favourable to an accumulation of gas and oil is not easy 
to answer without drilling, even supposing other conditions than 
structure are entirely favourable. There is some reason to believe 
gas may be present, but in the writer's opinion a sharper fold 
would be more favourable for oil. A flow of gas was obtained at 
290 feet in a water well drilled in section 24, township 46, range 1, 
west of the 4th meridian. It is thought that this gas flow must 
be derived from the base of the Ribstone Creek formation, and 
the fact that the well is located on the north-west flank of the 
anticline leads to the conclusion that this shallow gas is associated 
with the structure. If such is the case it would seem reasonable 
to suppose that a structure sufficient to cause an accumulation 
of gas at a shallow depth where seepage to the surface would be 
comparatively easy might also cause a much larger accumulation 
at depth provided strata of sufficient porosity to act as a gas 
reservoir are present under conditions favourable for the retention 
of the gas. From wells drilled in various localities in the Plains, 
sands of sufficient porosity to carry oil and gas are known to be 
present at the base of the Colorado and in the lower Cretaceous. 
There is no known reason to assume their absence at this locality, 
and the Benton shales form an effective cover for a gas or oilfield. 
Thus, although the structure as interpreted seems to be quite 
broad, it is the best known structure in this part of Alberta and 
Saskatchewan to test for gas, the closure of the structure in an 
east-west direction being several times that of the Wainwright 
structure in which oil and gas have been found. In the above 
discussion the merits of this fold as a cause of the accumulation 
of oil and gas have been considered only in relation to the fold 
itself. It happens that the crest of this minor fold coincides with 
that of a much broader regional one, the minor fold being super- 
imposed on the larger one. Evidence for this broader regional 
folding is quite conclusive. It is a reasonable conclusion. that 
the larger regional structure as well as the smaller local structures 
has had some influence on the accumulation of oil and gas, and 
since the tendency is for oil and gas to accumulate towards the 
crest of any structure, the crest of the major structure would be 
considered to be a favourable location. But since, as has been 
pointed out, the crest of the major structure coincides with that of 
a well marked minor structure, there is a further reason for i 
the minor anticline as a structure favouring the accumulation of 
oil and gas. 

Dr. Hume discusses the chances for the occurrence of oil in this 
structural feature, and offers suggestions as to the location of test 


wells. 
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Alberta Oil Wells Show High Average Yield—In comparison 
with the average production in other oil fields of the world, Alberta 
oil wells now producing show a high average. The Royalite 
Well, south of Calgary, in the Turner Valley field is producing 
400 barrels a day of almost pure naphtha, while wells in the 
Wainwright field east of Edmonton are producing from 80 t 
100 barrels a day. This compares with an average of 6°59 barrels 
in 298,915 wells in the United States in 1924, with an av 
of 55-53 in California, of 20-9 in Texas, of 8°32 barrels in Oklahoma, 
of 20-63 in Montana Rocky Mountain area, of 41-84 in Wyoming. 


Alberta.—There are approximately 80,000 square miles in 
Alberta that have good petroleum possibilities according to a 
statement by Dr. Allen of the University of Alberta. Development 
work has included 96 wells completed and 15 being drilled, 


Prospects of Canada’s Domestic Oil Supply.—At the annual 
meeting of Imperial Oil, Limited, to-day Pres. C. O. Stillman, 
referring to the possibility of a domestic supply of crude petroleum, 
said : “ This year, for the first time we can say there is some hope, 
although it is too early to speak with any degree of certainty. As 
a net return for upwards of four millions spent in the search for 
oil along the foothills of the Rocky Mountains, in the Arctic and 


across the plains of Alberta and Saskatchewan, we have one well 
that can be deemed successful. Royalite No. 4 owned and operated 
by Royalite Oil Company, a subsidiary of Imperial Oil, Limited, 
which came in during 1924, and which was brought under control 
in December of that year, has produced steadily throughout the 
past year up to the present at an average of close to 500 barrels 
of crude naphtha per day, and shows no apparent diminution. 
Alberta’s Oil Production.—A tentative statement on Alberta's 
production of petroleum in 1925 shows that the 1925 output in 
the province alone was greater than the production for all Canada 
for the year 1924. The bringing in of what is claimed as the 
world’s richest oil well in the Turner Valley field south of 
known as Royalite No. 4, was responsible for boosting 
of Alberta’s production. This well has been prod 
average of over 400 barrels a day of almost pure gasoline. 

















